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you need to make America's best- — 
tasting drink. man 
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PS READERS TALK BACK 


Passive solar homes 


Travis Price's article, ““Low-Technology 
Solar Homes that Work with Nature" 
[Dec. '76], was timely and to the point; 
but while there is little doubt that passive 
systems work in New Mexico, there per- 
sists some question as to whether or 
not they can successfully heat living 
space in colder climates. Consequently, 
it is exciting to learn that [Price] has 
moved to New England, presumably to 
ply his talent and common sense there. 
| write a weekly article distributed 
throughout the Idaho news media by the 
Idaho Energy Office, created last July by 
Governor Cecil Andrus [now U.S. Sec- 
retary of the Interior] to promote energy 
conservation and stimulate the develop- 
ment of the state's renewable energy re- 
sources. Your monthly articles on en- 
ergy conservation and renewable energy 

are a valuable resource. 
Ralph Comstock, Boise, Idaho 


Author Travis Price suggests that the 
National Science Foundation is, in ef- 
fect, suppressing the idea that low-tech- 
nology solar-heating methods are of 
value. He alleges that the NSF and large 
corporations are in conspiracy to de- 
fraud the taxpayer and enrich industry. 
Baloney! | am surprised that a respon- 
sible journal such as PS would publish 
such populist poppycock. Where's the 
proof? 

This is a serious accusation, and I'd 
like to hear more about it. If there's any 
proof, let's have it. If not, a retraction 
and apology are due. 

Peter G. Sulzer, Stevensville, Md. 


Travis Price replies: My article does not 
speak of an NSF and large-corporation 
conspiracy to defraud the taxpayer and 
enrich industry. It does say that | think 
the NSF did not want to validate the 
knowledge that one doesn't need so- 
phisticated, expensive, high-technology 
equipment to conserve energy. In the 
article, | gave what would, in any court 
of law or reason, pass for strong cir- 
cumstantial grounds for thinking that 
the NSF did not wish to validate this 
knowledge; namely, its refusal to grant 
us $15,000 to monitor three existing 


Are You Moving Soon? 


If you are planning to move, 
please notify us 8 weeks in 


solar houses while at the same time 
giving half-million-dollar grants to TRW, 
Westinghouse, and GE to study whether 
a solar industry was feasible. In any 
case, it was only mentioned in passing 
and could not, except by a very imagina- 
tive reader, be construed as the central 
point of the article. 

The central point was solar homes 
and an opportunity for an appreciable 
level of energy self-reliance for the 
ordinary American that would prove a 
benefit both to him and to an energy- 
strained country. It does not advocate 
the abandonment of high-technology, 
specialized research, but does argue that 
where low-technology, low-cost appli- 
cations for energy conservation are pos- 
sible—and solar homes are an instance— 
common sense, not populist poppycock, 
demand that they be applied. 


I wish to congratulate you on your ar- 
ticle "Low-Technology Solar Homes 
That Work With Nature.” However, cer- 
tain facts were misleading. Sun Moun- 
tain Design has not been active as a 
group since 1974. The Sunscoop house 
and the Karen Terry house were the sole 
design efforts of David Wright, environ- 
mental architect. 

Barbara Wright, The Sea Ranch, Calif. 


Live-in windmill 


In his story on the “Tornado Turbine” 
of Grumman's Dr. James Yen [PS, 
Jan.], Ben Kocivar takes up perhaps the 
principal! salutary characteristic of the 
Yen device: As it consists of a small 
turbine system located in the base of a 
large. stationary cylindrical tower, it 
should not suffer from the size-limiting 
aeroelastic problems attendant with 
long-bladed horizontal-axis wind-driven 
assemblies (and large, single-unit ver- 
tical-axis assemblies). 

. Perhaps most interesting about 
this article, though, was Dr. Yen's men- 
tion of his interest in integrating apart- 
ment and office units in the design 
of his tower. However, when one takes 
another look at that well-illustrated front- 
cover picture, it becomes apparent that 

Continued 
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sure your subscription 
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Old "Fastball" 


was hot at the season opener. 
(His air conditioner missed spring training) 


That's where your AC-Delco 
Auto Air Conditioning Service- 
man comes in. Hes the expert. 
AC-Delco provides him with the 
proper tools, equipment and 
training to carefully check and 
recondition your car's air con- 
ditioner. 


eae . 
Recondition your air 
aLe 
conditioner...before 
you need it. 
He also carries quality Delco 
air conditioning parts for almost 
any car... in case anything 
needs replacement. 
Remember, forgetting about 
your air conditioner could get you 


hot under the collar. 
So take a lesson from 


“Fastball” won the game but 
couldn't beat the heat. That's be- 
cause his car's air conditioner 
threw him a curve when he least 
expected it. . . it just couldn't keep 
its cool. 


Out of use, 
out of mind. 


Many of us face the same 
problem during the first heat 
wave of the season because we 
didn't have our air conditioning 
system checked out early in 
the spring. 

Your air conditioner is like 
other components in your car. It 
needs regular maintenance to 
help keep its performance up. 


AC-DELCO DIVISION OF GENERAL MOTORS CORPORATION 


"Fastballs" mistake. Look for this 
Delco Auto Air Conditioning Ser- 
vice sign. Drive in today. Bea 
winner... drive in cool comfort 
this summer. 


AUTO 
AIR CONDITIONING 
| SERVICE 


with the names 
you know. 
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1977 Ford Granada. Photographed in Garmisch, Germ 


How did an American Ford Granada 


compare in tests of smoothness and quietness 
of ridewitha‘*20,000 German Mercedes? 


Read how German engineers 
rated both cars after 7 days of testing. 


Aerial view of test site in Bavaria, Germany. A Ba: 


Test results. 


For 1977, a new Granada was 
brought to Germany for a scientific 
ride comparison with a Mercedes- 
Benz 450 SE (U.S. sticker price: 
$20,689"). The Granada was a stan- 
dard production car equipped with 
optional 250 CID engine 196.) and 
automatic transmission ($186.). The 
testing was conducted by an inde- 
pendent German engineering firm. 
"Excluding taxes, title, destination charges. 


Test 1: Smoothness test. 


To test for “riding smoothness” the 
German engineers drove the Gra- 
nada and the Mercedes at various 
speeds over a variety of roads in 
northern Germany, ranging from 
cobblestone to smooth highway. 
Using a sensitive electronic re- 
corder, they measured both cars’ in- 
terior vibration levels. 

Test results: A thorough analysis 
of the engineers’ data showed that 
in three out of the four test condi- 
tions there were “no major dif- 
ferences” in smoothness between 
the Granada and the Mercedes. 


Test 2: Quietness test. 


In the next series of tests the cars 
were evaluated for “quietness” of 


Sound level meter and vibration recorder used in ride tests. 


tide. Again, they were compared 
overa variety of road surfaces in the 
north and south of Germany, at 
speeds ranging from 30-55 miles per 
hour. A sound meter recorded their 
interior decibel levels on the Inter- 
national dBA scale. The test data 
was then sorted by computer. 

Test results: Analysis of the data 
from this series showed that in all 
the tests the Ford Granada consis- 
tently rode as quietly as the Mer- 
cedes-Benz. 


1977 Fuel economy. 


The Granada design—spacious in- 
side for full riding comfort, trim 
outside. Of course, gas mileage will 
vary with the kind of driving you 
do, how you drive, optional equip- 
ment and your car's condition. But 
allow yourself to compare Granadas 
EPA mileage ratings with any or all 
of its new competitors. 


Sleek profile of the 1977 Granada Sports Coupe. 


EPA Mileage Estimates—'77 Granada 
Engine City | Highway 
200 CID-Manual* 21 
250 CID-Manual* 21 
250 CID-Automatict | 18 
302 CID-Manual* 16 
302 CID-Automatict | 16 
*Not available in California. tRatings lower in Calif. 


"e oU-- 


Engineers prepare cars for “Quietness Tests? 


Granada choice. 


It starts with the classic European 
styling and remarkable riding com- 
forts that are the hallmark of Gra- 
nada—at the very modest base 
sticker price of $4,010° for the 2- 
Door, $4,088" the 4-Door. 

If you prefer an extra accent on 
luxury, the new Granada Ghia 
should suit perfectly. The base 
Granada Ghia 2-Door: $4,440 
Ghia 4-Door: $4,518" 

And if youre looking for a sport- 
ing proposition, there’s a Granada 
waiting to take you away: the Sports 
Coupe: $4,521., with optional 
WSW tires $39. (Excluding taxes, 
title, destination charges.) 


The idea... 


... was to offer American drivers 
classic styling and great riding com- 
forts at a sensible price. 

You've read what this Granada 
did against a $20,000 Mercedes- 
Benz in Germany. Take a Granada 
test drive of your own and see for 
yourself. 


FQRD 


When America needs 
a better idea, 
Ford puts it on wheels. 


PS readers talk back 


[Continued] 


apartment and office units would seri- 
ously restrict both the space left inter- 
naily for the wind vortex and the external 
area available for the installation of 
vanes openable to outside wind. 

Which makes one wonder: Why, after 
all these years, doesn't someone write 
an article on harnessing the wind (as 
well as the solar radiation) available out- 
Side the walls and above the roof of a 
high-rise apartment/office building—one 
that is built to be a high-rise apartment/ 
office building? 

Tony Butler 2, Houston, Tex. 


The enhancement of turbine-tower effi- 
ciency by waste heat is interesting. We 
have many areas where there is a high 
concentration of smokestacks—indus- 
try's way of disposing of excess heat. 
Turbine towers serving as replacements 
or modifications of these smokestacks 
would be one way of using a neglected 
resource, and effect a reduction in net 
energy consumption by industry. 

Ed Hume, St. Louis, Mo. 


Trickle collectors 


Several errors were contained in your 
article "Trickle-down Collectors—How 
Efficient?" [Jan.]. First, a minor one: 

. the plans from Edmund Scientific 
cost $10, not $1. 

Besides this, there are two very serious 
errors or at least misrepresentations in 
the quote by Dr. Beard. The first regards. 
the example given for heating. The 
values given are not very good ones; 
a more realistic set of typical condi- 
tions would be an inlet temperature of 
120* F (vs. 95), an ambient temperature 
of 40* F (vs. 70), and an insolation of 
250 Btu/hr.-ft^ (vs. 300). This results 
(when converted to metric units) in a 
delta T/I of 0.056 [°C m° per watt], a 
value clear off the graph where the trickle 
collector is less than 50 percent as ef- 
ficient as the dry types. 

In the second paragraph of his state- 
ment, Dr. Beard gives a set of values 
that are supposed to yield a delta T/I of 
0.045 [*C m' per watt], but clearly (90- 
30)/350 = 0.171, not 0.045. At the con- 
ditions given, the trickle collector does 
not merely "not appear to compare well 
with the other flat-plate collectors,” but 
does not compare at all because it is not 
capable of collecting useful energy in 
that range. 

Steve Bartley, Scottsdale, Ariz. 


Dr. J. Taylor Beard replies: Mr. Bartley 
has indicated that for a high-temperature 
heating system (one with an inlet tem- 
perature of 120° F and a delta T/I = 
0.056°C m' per watt), the thermal per- 
formance of the closed or dry-type flat- 
plate collectors is expected to be ap- 
proximately twice that of the Solaris col- 
lectors. | agree with this point. However, 
for low-temperature system applications 
(e.g. inlet water temperature around 
70* F), the Solaris collector's thermal 
performance is competitive with that of 
its higher-cost competitors. 
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1 was misquoted in the paragraph de- 
scribing solar-absorption air-condition- 
ing applications. The number of watts/ 
square meter should have been 1350 
and not 350 as quoted. 


Laser fusion 


1 would like to commend you for Arthur 
Fisher's recent article, "Energy From 
Laser Fusion" [Dec. '76]. Within 
ERDA's Division of Laser Fusion, this 
article is considered to be both accu- 
rate and informative, and we feel that 
the material has been presented in a 
very balanced, even-handed manner. 
C. Martin Stickley, 
Director, Division of Laser Fusion, 
Energy Research and Development Adm. 


Stepless transmission 


| have two questions regarding points 
that were overlooked in E. F. Lindsley's 
article on the Orshansky stepless trans- 
mission [Dec. '76]. 

1. | cannot find any provision for a 
reverse gear in the cutaway view or 
the operational diagram. 

2. No mention is made of the en- 
ergy loss due to heat generated by the 
hydraulic transmission of motion. 
Would this loss offset the gains 
achieved by maintaining an efficient 
engine rpm, say compared to a standard 
four-speed manual? 

There is another topic—acceleration 
—for those of us who feel that good 
performance and fuel efficiency are not 
mutually exclusive design goals. Since 
most of the fuel consumed in stop-and- 
go driving is used to accelerate a ve- 
hicle, the electronic controls could be 
programmed as well to keep the engine 
in the top of the power curve (similar 
to the present passing-gear throttle po- 
sition) when quick response is required. 
The controls could then maintain opti- 
mum rpm for fuel efficiency at all other 
times. Without this consideration | am 
afraid that you will have a more fuel- 
efficient, but less driveable, automobile. 
George N. Vondrasek, Kansas City, Mo. 


E. F. Lindsley replies: There is no re- 
verse gear, as such. The driver simply 
puts the shift in forward, or reverse, and 
the hydraulic flow is directed to the in- 
ternal valves to produce reverse. Von- 
drasek is right to ask about hydraulic 
losses, but this is one of the outstand- 
ing merits of Orshansky's design, since 
under most road conditions the actual 
flow is very low, and so is waste-heat 
rejection. I'm not a muscle-car fan, but 
as | rode in the Orshansky/ERDA car, 1 
was impressed by its lively perfor- 
mance. If there's a sacrifice, | didn't de- 
tect it. 


Fireball engine 


The achievement described in the article 
on the Fireball Engine [Nov. '76] is re- 
markable. Yet for the sake of the lay- 


man | would appreciate clarification of 
two points: 

1. How do you achieve a change in 
compression ratio from 9.7:1 to 16:1 
by sinking and recessing the exhaust 
valve and "slightly raising" the intake 
valve? 

2. How do you explain the same 
peak pressure for two such different 
conditions? PV/T = constant does not 
apply anymore? 

A. Meiri, Skokie, ill. 


David Scott replies: 1. Iron inserts with 
valves in new positions form shallower 
combustion chambers than in the origi- 
nal cylinder head, so compression vol- 
ume is decreased. 2. There is no change 
in peak combustion pressures because 
the power output is kept within existing 
limits. 


It would be a shame if Volkswagen does 
not incorporate Michael May's new 
Fireball combustion-chamber design in 
future VW's. | own a 1976 Scirocco 
with essentially the same engine as the 
Dasher prototype, and was wondering: 
Since Mr. May has patented the idea, 
would he be willing to sell the specifi- 
cations to individual VW owners wish- 
ing to modify their cars? 
| realize this would probably be 
somewhat expensive, but the idea of 
being able to remove the catalytic con- 
verter, EGR, and air-injection system 
and still have a clean engine—not to 
mention the increased power and fuel 
economy—seems to justify the cost. 
Milton Wong, Honolulu, Hawaii 


Scott replies: The Fireball concept is 
still undergoing a lengthy test program, 
and Michael May is working closely 
with two major European auto compa- 
nies. The design will probably be ap- 
plied to some production engines in a 
few years, but it is unlikely that cylin- 
der heads will be sold for atter-market 
modifications. 


On Target: a March hare 


Our guns editor, Paul Wahl, comments: 
"In ‘Two new Brownings’ [On Target, 
March issue] my ms. described the 
[BAR .22 autoloader] rifle as having ‘a 
cross-bolt safety located at the rear of 
the trigger guard,' which is correct. 
“In the published version, this sen- 
tence is changed to read: 'a cross-bolt 
safety at the center of the trigger 
guard'—a breakthrough in firearms de- 
sign!" 


Gremlin's at work. Sorry. 


Want to get something off your chest? 
Write “Readers Talk Back," 
Popular Science, 380 Madison Ave., 
New York, N.Y. 10017 


BLACK MAX. 175-HP V-6. 
THE MEANEST, TOUGHEST, 
MOST BEAUTIFUL 
MACHINE 
WE'VE 
EVER BUILT. 


Meet the ultimate outboard: the Black Max 

A whopping 175-hp outboard that's ready to 
tame the toughest water. Yet the power is 
compact thanks to our 60° V-6 design. And it 
delivers better fuel economy because of our 
improved carburetion system 

Black Max was six years in the making 
It's built with rugged dependability through- 
out, right on down to its stainless-steel 
corrosion-resistant drive train 

Count on quick starts with the 
Thunderbolt" CD sealed ignition 
system. Fewer tune-ups because of 
preset carburetion and long-life 
plugs. And even in choppy water, 
you get smooth, sure contro! with 
Mercury® Power Trim 

Black Max makes every Mercury 
a little better. 

See your Mercury dealer. 


Proud symbol 
of Mercury power and dependability 
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The harmony of city,se@and mountains in Vancouver: 


When you come to Canada, you come to 
cities that invite you to share their warmth and excitement. Cities with 
everything from the life and laughter of old French Canada, to the magnifi- 
cent mountain backdrop of lush Vancouver. And right next door to the 

| cities, you'll find wide open country, 

clear sparkling lakes, lots of sun- 
shine and lots to do. 

Come for a weekend or come 
for a month. Come whichever 
way suits you best-by road, air or 
rail. Whatever kind of vacation 
you want, at whatever price, you'll 
get more than your moneysworth 
in new experiences and great 
i good times. 
Come to Canada. 
It's easy to make your own 
' arrangements. Or, talk to a 
travel agent soon. Then come 


on! There's so 
much to go for. Canada 


Do'it Yourselfer Tips 


GREKAN 
DO TAIN 


Hs Incredible What This Formula Can 
Do. Ri 


Stops Rust, 
[s Rusted Parts, Protects 
Metal. Starts Wet Engines. Makes 
Things Work Smoothly “Again. 


WZONE-SAFE 


ENGINE STALLING DUE TO HEAVY RAIN OR 

FLOODS 13 No IFY 

ONE SI ON DISTRIBUTOR & ELECTRICAL 
‘STEMS REMOVE: 


THOSE SHORT CIRCUITS. GETS YOU MOVING. 


CRC STOPS ANYTHING 
THAT SQUI SQUEALS 
OR BINDS. USE ON HINGES, 
SPRINGS, LOCKS, DOOR 
CATCHES ETC, ETC. 


CRC LUBRICATES 
CARBURETOR LINKASE 
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New foil honeycomb in- 
sert in gas tank of Formu- 
la Atlantic race car in- 
creases resistance to ex- 
plosions. The Explofoil in- 
sert can be cut, layered, 
or folded to fit any size. 
Race drivers using the Ex- 
plofoil enjoy greater safe- 
ty from fire caused by fuel 
ignition. Photo at right 
Shows core of system 
completely filling a 21- 
gallon can. Honeycomb 
mesh allows unrestricted 
flow of fuel, but no cell is 
large enough to support 
uncontrolled combustion. 


Driving home from the gas station 
with a full can of gas for your lawn- 
mower or sailboat has always been 
potentially dangerous. The Explo- 
safe can—a new anti-explosion sys- 
tem for containers of flammable 
liquids and gases—makes it a lot less 
hazardous. 

The reason? If you took the lid 
off an Explosafe can, you’d see a 
silver honeycomb mesh of hexagon- 
al cells—Explofoil—which is the 
heart of the system. With approxi- 
mately 20,000 cells dividing a one- 
gallon container, the high surface- 
to-volume ratio suppresses the hot- 
spot buildup in the can, often a 
cause of explosion. The design of 
the mesh allows an unrestricted 
flow of liquids and gases. The ab- 
sence of stress at the bonds of the 
mesh makes it resistant to vibra- 
tion. 

Explofoil is made of an aluminum 


Explosion-proof 
gas can 


alloy (0.003" thick), which is non- 
corrosive, nonabsorbent, and rela- 
tively nonreactive with hydrocar- 
bon fuels. 

An Explofoil flame arrestor at 
the fill opening in the can also 
serves as a filter and prevents the 
gas-pump nozzle from damaging the 
mesh. 

Potential applications include 
aviation, marine, and highway-ve- 
hicle fueling—plus high-risk emer- 
gency and military vehicles. 

It's been rigorously tested—the 
can won't explode even if you fire 
a bullet through it. But it's not in- 
expensive: Price estimate is $14 for 
a 215-gal. can. 

Invented and already on the shelf 
in Canada, it will be available in 
the U.S. by midyear, according to 
Explosafe America, Inc. (2021 Busi- 
ness Center Dr. Irvine, Calif. 
92715).—E. C. Bendall 


Next time you go camping 


Take the Bus. 


Introducing the '77 VW Camper 
Bus. And what a fabulous idea. 
The VW Bus may be the most ver- 
satile and most comfortable family 
vehicle ever. And in the Camper 
Bus version, it may be the most civ- 
ilized recreational vehicle ever. 

You can go any where in comfort, 


because the VW Camper Bus has 
everything, including the kitchen 
sink. 

Infact, italso has an icebox, and 
a water pump, and closets, and a 
dining table, and bedroom enough 
for two adults and a child. And 
with the optional pop-up top, you 
can sleep two more children. 

So the same wonderful machine 
you use to carry your big family 
and all its gear to and from home 
can also be your home away from 
home. Or a great way for just the 
two of you to get away. 

And not only does it save rent 
ing a cottage, its VW economy 
saves plenty on fuel, too. The '77 
VW Camper Bus has a fuel-injected 
2-litre engine which gets an esti 
mated 28 mpg on the highway, and 


20 in the city with standard trans- 
mission in the 1977 EPA tests. Of 
course, your mileage may vary de- 
pending on your driving habits, 
your Bus' condition and whether 
you choose optional equipment 
such as an automatic transmission. 

Visit your Volkswagen Dealer 
soon, and see how easy it is to take 
a vacation from the hassle of ordi- 
nary family transportation. Or for 
that matter, how easy it is to take 
a vacation. In the new 1977 VW 
Camper Bus. 


SCIENCE NEWSFRONT 


BY ARTHUR FISHER 


Photovoltaic concentrator 


This scintillating object represents a 
double-barreled approach to solar en- 
ergy. At Sandia Laboratories in Albu- 
querque, N.M., where it was developed, 
the solar concentrator produces both 
one kilowatt of electricity and about 
five kilowatts of heat for domestic 
hot water, space heating, and air con- 
ditioning. A sun-seeking sensor con- 
trols a tracking mount that keeps the 
device pointing at the sun. 

The array on the right in the photo 
consists of 135 plastic Fresnel lenses, 
each 12 inches square. (Their stepped, 
concentric rings make them look much 
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like clear, square, phonograph records.) 
Each lens focuses sunlight onto a cor- 
responding Sandia-designed two-inch- 
square silicon photovoltaic cell. These 
cells are seen as the bright spots in 
the array at left. The lenses concen- 
trate sunlight by a power of 50; solar 
scientists speak of this light intensity 
as "50 suns." 

The Sandia silicon cells are spec- 
ially fabricated to be efficient at such 
intensities up to the temperature of boil- 
ing water: They convert 14 percent of 
the solar energy falling on them into 
electricity. Fifty percent of the sun- 
light is converted into heat, which in 
the Sandia installation is carried away 


by water circulating in tubing behind 
the cells, at a temperature of about 
200^F, useful for a variety of applica- 
tions. 

A one-kilowatt array of convention- 
al photovoltaic silicon cells now costs 
about $15,000; the estimated cost of 
the Sandia installation is about $3500 
The basic difference is that 100 square 
feet of expensive silicon cell area is 
generally needed to get one kilowatt 
of electricity at solar noon. But the 
Sandia device, because it relies on con- 
centration, uses only 2.9 square feet 
of solar cells, together with 135 square 
feet of the much less expensive plastic 
Fresnel lenses. 

The Sandia research, under the aegis 
of ERDA, is part of the National Pho- 
tovoltaic Conversion Program, which 
seeks, by 1986, solar photovoltaic ar- 
rays with an output of 500 megawatts 
of electricity a year, at a cost of less 
than $500 per peak kilowatt. 


Underground parachute? 


You're looking at a parachute designed 
to be used under the earth, not above 
it. Here it's being deployed in a simu- 
lated mine passageway, at Goodyear 
Aerospace in Akron, Ohio. Such para- 
chutes could make a unique contribu- 
tion to mine safety. They would be an- 
chored to mine ceilings and walls, and 
unfurled to block the flow of danger- 
ous gases (or direct the flow of fresh 
air where needed) if a fire, explosion, 
or other emergency occurred. The mine- 
parachute concept was developed and 
patented by the Interior Department's 
Bureau of Mines in Pittsburgh. A 
full-scale model of a design established 
by the present tests should be ready 
near the end of the year. 


Longer days on Uranus, Neptune 


Two astronomers at Kitt Peak National 
Observatory have concluded that Uran- 
ian and Neptunian days are much long- 
er than previously thought—they last 
23 hours and 22 hours, respectively. 
For many years, scientists believed 
that it took Uranus 10.8 hours to make 
one complete rotation about its axis, 
and Neptune, 15.8 hours. Implications 
of the astronomers' conclusions? It may 
be that during the birth of the solar 

Continued 
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Science newsfront 


[Continued] 


system, Uranus and Neptune formed in 
a manner resembling that of Earth and 
the inner planets, and not by the pro- 
cess that spawned the gas giants, 
Jupiter and Saturn, as some current 
theories hold. 


Rechargeable pacemaker 


The object resembling a cigarette light- 
er in the photo below is a remarkable 
new cardiac pacemaker invented by a 
team of researchers at Pennsylvania 
State University. Pacemakers help con- 
trol a dangerous condition known as 
“heart block,” in which the heart's nor- 
mal ability to pace its pumping action 
is deranged. It occurs most often in the 
elderly, but can appear in young people 
because of birth defects, illness, or in- 
jury. 

The new pacemaker has been im- 
planted in a number of patients, in- 
cluding three teenagers and an 83-year- 
old woman. It combines a host of fea- 
tures that make it considerably more 


E 


advanced than previously available 
pacemakers, according to one of its in- 
ventors, Dr. G. Frank O. Tyers of Penn 
State’s College of Medicine: Powered 
by a silver-mercury-zinc battery, it can 
run for at least 20 years, and can be 
recharged by the patient at home as 
seldom as once every three years, 
although once or twice a year is recom- 
mended. Moreover, the pacemaker uses 
a unique method of "telemetric moni- 


toring," by which the patient can check 
the unit's cell voltage, the condition of 
its hermetic seal, and eight other operat- 
ing aspects. He can do this at home, 
either by using a simple electronic in- 
strument, or by dialing his physician or 
a special cardiac service and holding the 
phone near his pacemaker's monitor- 
transmitter. 

An estimated 100,000 patients in the 
U.S. receive pacemakers each year, 
more than half of them replacements 
for run-down or ''wet," nonhermetic 
units. 

Dr. Tyers estimates that the reduct- 
ion in replacements resulting from 
long-life pacemakers could save more 
than 100-million dollars per year in sur- 
gical, hospital, and pacer costs. The 
new pacemaker will be manufactured 
by Intermedics, Inc., of Freeport, Texas. 


Jet-engine shocker 


The wide-angle photo above was taken 
inside a 16-foot transonic wind tunnel 
at the Air Force's Arnold Engineering 
Center in Tennessee. A new blast-wave 
generator system is partially visible in 
the tunnel's side walls. The new device 
lets designers check how blasts or 
shock waves from weapons explosions 
affect air entering a jet engine's inlet. 
Simulated waves are generated within 
the wind-tunnel flow as compressed air 
bursts diaphragms in the device. The 
craft being tested here is the B-1 bomber, 
in a one-tenth scale model. 


Stop that noise! 


A new sound-damping foil that is flex- 
ible, flameproof, and strong has been 
developed by a Swedish firm, which 
claims it can reduce noise by up to 
30 decibels. Dubbed Barracustik, the 
new material is basically a 10-mm-thick 
plastic sandwich, with an 8-mm layer 
of sound-absorbent plastic foam be- 
tween a perforated, coated PVC foil 
and a heavier PVC foil. Barracustik 
weighs four kilograms per square met- 
er, is supplied in lengths up to 25 met- 
ers, and can be sewn, welded, glued, 
or nailed. It can be installed as curtains 
(to soundproof one half of a room 
from the other, for example), screens, 
shrouds, or hoods. Barracustik is made 
by Barracudaverken AB, Djursholm. Eis] 


. Dodge Power Wagon... 
lowest priced four-wheelin 


pickup built in America. 


| The Dodge Power Wagon a Club Cab. The Dodge W100 base 
carries a lower 


sticker 
price* than any other four-wheel- 
drive pickup built in America. Lower 
| than Ford, lower than Chevy, and even 
lower than Jeep. And it's the only 
four-wheel-drive pickup available with 
Ns Y 


price is the lowest of all four-wheel- 
drive pickups built in America. 
Backed by 40 years of 
four-wheel-drive experience, 
today's Power Wagon gives you 
four our performance full time. 
Its the latest— full-time four-wheel 
drive. Designed for deep biting 
traction to pull you through mud, 
snow, or up a towering hillside. And 
you never have to get out of your 
truck to lock or unlock wheel hubs 
when going on or off the highway. 
When you want four- 
wheel drive, you want it tough. 
You want a truck you can count on to 
carry the load over country that would 


whip an ordinary pickup. You want 

a truck that can take a beating and 
come out of it looking good. You want 
a Dodge Power Wagon. 


six-passenger 
Crew Cab models. Whether you're 
b 2 ng, whether it 
one truck or a fleet, you can count 
on Dodge four-wheel-drive 
Power Wagons. Special tires 
shown not available as factory 


equipment. 


*Price comparisons based 
Dodge Trucks 


on manufacturers’ 
suggested retail prices, 
not including 
destination charge, 
taxes and options. 


"FROM TWIN MAMAS 
TO LUNCH BOXES,WE HAVE 
HARDWARE 
FOR EVERY APPLE? 


The Sparkomatic Corp.. Milford, Pa. 18337 (717) 296-6444 and 1555 W Rosecrans, Gardena, Calif. 90249 (213) 532-8400. 


[cr asap] 


Loosely translated, that's CB talk for: "Sparkomatic has CB twin trucker antennas, CB base 
station antennas, CB instant mount antennas like magnet mount and clip ons, CB motorized and manually 
operated disappearing antennas, CB indoor and outdoor public address speakers, CB external speakers with 


tone purifiers, CB external speakers without tone purifiers and CB converters. 
Not to mention, a complete line of 40 channel in-dash and under-dash mobile transceivers 
and base station units. Including 40 channel 
transceivers with memory control buttons, 
digital readouts and other up-to-the-minute 
innovatio 


In other words, Sparkomatic ! 
has the very best CB equipment. And 
enough CB equipment to meet the needs of 
every CB'er. 


BOATING BEAT 


By BOB BLACK 


Xscape is new Aquasport line 


A new line of family fun boats called 
Xscape is being introduced by Aqua- 
sport, Inc., the Hialeah, Fla., manufac- 
turer of highly successful cuddies and 
runabouts. The new hulls, ranging from 
15 to 26 feet, are wide-chine V and 
deep V, designed by Walt Walters for 
family fun—skiing, fishing, diving, and 
runabout. The first is a 17'4" model 
with a 7'4" beam. Knowing how well 
Aquasport builds boats, l'd say this new 
line is a welcome addition to the water. 


New sailboat power units 


At long last there are power units for 
sailboats that make real sense. OMC has 
introduced one, Volvo a second. OMC's 
Sail Drive auxiliary engine, the Zephyr, 
is a derated two-cycle motor power- 
head. It’s rated at 15 hp, tuned down 
from 35 hp for reliability, thrust, and 
reduced noise; weight is only 95 
pounds. Volvo's package is heavier than 
OMC's, but it's a diesel. 

Both the Zephyr and Volvo's S-Drive 
are called sailboat outdrives. The units 
are power packages comprised of en- 
gine, lower unit and propeller—just the 
same as a conventional stern drive. But 
these new packages are mounted 
through the bottom of a sailboat, usu- 
20 | POPULAR SCIENCE 


ally positioned between the fin keel and 
spade rudder. This positioning is im- 
portant because the wash from the prop 
is thrown directly over the rudder, 
giving better manueverability than when 
the prop is located aft of the rudder 
or off center, as with an outboard. 

The best part of this innovation is 
that auxiliary engines have always been 
problems to repair because of weight 
—and often because of location in the 
boat. Cheers! A breakthrough for the 
rag-haulers who also want easy-to-re- 
pair auxiliary power. 


Non-Act of Congress 


Responsible boating people have long 
agreed that National Safe Boating 
Week has been an educational boon to 
bring safety to the public. But give any 
assignment to a committee and the 
odds are in favor of a louse-up some- 
where. 

The National Safe Boating Week 
Committee, composed of a number of 
groups, felt that the traditional July 4th 
week came too late in the season for 
good effect. With this there's no argu- 
ment. 

The problem: Congress established 
National Safe Boating Week, so only 
Congress can change the dates; and 
Congress adjourned in 1976 without 


taking action. NSBW chairman AI Lim- 
burg was philosophical. “We knew this 
could happen, so we didn't have dates 
printed on the poster," he said. That's 
what | call planning ahead. 


Boating bounces back 


Recession fears have faded in the boat- 
ing industry, and the outlook for 1977 
is that it may be the biggest year for 
boat sales ever. Jim McQueen, for 
many years president of Trojan Boat 
Company and now the prexy of Chris- 
Craft, told me that he sees the future 
in the 28- to 38-foot power boats and 
in the 30-foot sailboat that sleeps six 
people. (C-C, of course, features boats 
of this size.) He is cautious in making 
projections, but points out that financ- 
ing is available now, and many people 
who did not buy boats in the last 
couple of years will probably turn out 
now. McQueen warns that there may 
be some delivery delays this spring be- 
cause the pipelines are not full. Used 
boat prices are holding their value, he 
says, and the depreciation on a boat is 
less than the depreciation on the dollar. 
McQueen has some advice for astute 
boat buyers: Cut a deal this autumn 
and you may do very well price-wise 
on a new boat. Then take delivery next 
spring. There is definitely a price dif- 
ferential in the fall on new boats. 


This one may tickle you 


The "Electric Feather" is another re- 
finement in fun boats. According to Fin 


& Feather Mfg. Co., Marshall, Tex. 
75670, this ingenious little electric- 
powered pirogue incorporates the best 
features of kayaks, canoes and john 
boats. It's powered by a heavy-duty 
electric trolling motor built into the 
stern, and runs on a standard 12-volt 
car battery for eight to 12 hours. 
Weight is 67 pounds. Suggested retail 
price is $389, Maybe you could sling it 
on davits behind the real family boat. 


Fun book 


The Folding Schooner and Other Adven- 
tures in Boat Designs is written by Phil- 
ip C. Boger, originator of an instant- 
boat series of plans that avoids the 
time-consuming laydown of lines and 
building of jigs required for most boats. 
A number of boats in the book are in 
this series, ranging from a 7'9" punt to 
a 31' folding schooner. But more than 
plans, there's insight into naval archi- 
tecture and the evolution of boats. And 
there's a lot about compromise, where 
it leads, and the whys and hows. Pub- 
lished by Intl. Marine Pub. Co., Cam- 
den, Me., $13.95. ui 


IMPORTED 
M 


| Brack 


ELVET 


CANADIAN WHEA! 


The Premium Canadian. Black Velvet" Blended Canadian Whisky. 
80 Proof. Imported by ©1977 Heublein, Inc., Hartford, Conn. 


NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 


Air-cushioned trailer floats fragile cargo 


Powered by a tractor-carried blower, 
this air-cushioned trailer would soften 
the ride for delicate—or hazardous— 


cargo, Let-down skirts surrounding low- 
pressure stabilizing wheels would con- 
compressed air 


tain piped to the 


Outlet lock secures plug 


Fastened to a drilled (or predrilled) 
cover plate, this wing-nut connector 
would grip the plug of a power tool, 
hedge trimmer, or other appliance so 
that slight movement at the working 
end of the line cord couldn't acciden- 
tally dislodge it. Looped into strain-re- 
lief rubber grippers, the wire would 
safely resist normal tugging and pulling. 


The following patents have been issued on these inventions: Trailer — 

1 Stuttgart, Germany; 
No. 3,838,383 to R. Wilbur, San Jose, and A. Powell, So. San Francisco, 
Reflector sleeves—No. 3,837,007 to G. 
Gripper screwdriver—No. 3,831,648 to T. Hill, Solna, and R. Manko- 


No. 3,835,951 to E. Hundt, 


Calif.; 
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Girest, 


chamber below the load-hauling plat- 
form. Trailing wheels on spring-mount- 
ed axles would supply braking force as 
needed. The arrangement, according to 
this Daimler-Benz patent, would give 
good protection on any terrain. 


Pull-on sleeves reflect light 


These reflectorized, lightweight slip-on 
Sleeves that could be carried in a kit 
might be convenient when a guard or 
policeman has to direct traffic around 
the scene of an accident or other emer- 
gency. Loops at the sleeve tops would 
be held in place by elastic bands, or 
they could be fastened to a shoulder 
belt or to the epaulets of a jacket. 


Lock plug—No. Newark, Calif. 


Belmar, N.J; sioner of P; 


Driver tongue grips screw 


Slightly offset from the tip of a screw- 
driver, a springy metal tongue on this 
blade would twist into the slot of a 
screw and hold it in place while you in- 
serted—or removed—it in a hard-to- 
reach location. The patent specifies that 
this design, unlike other types of gripper- 
drivers, wouldn't put any turning load 
on the fragile spring, nor would it ob- 
struct your view of the work. 


Support legs load camper 


You could back a pickup right under and 
into a camper supported on these legs, 
or drive out from under it with ease. 
Each of the four pairs of tubular, tele- 
scoping legs would be locked into a V- 
shaped bracket that could be hooked 
into a matching plate screwed to the 
corner of the camper. You'd pivot the 
legs to load or unload the camper. 


Witech, Farsts, Sweden; Campar iegs—No. 5,536,030 i5 A. Timmons, 


Copies of patents may be ordered, by number, from the Commis- 
tents and Trademarks, Washington, D.C. 20231, at 50 cents 
each. Write inventors by name, patent number c/o the Commissioner. 


TASTE THE GOOD TIMES. | 
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Dolphin Lantern with Raleigh coupons, 
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Array of giant tubes shown in model 
may tap the sea's energy. Moored to the 
ocean bed at 50-yard intervals, airbags 
will bob in the path of the oncoming 


Airbags squeeze 
energy from 


wave power 


King Canute's dream of ruling 
the waves may soon become a 
reality. The Department of Engi- 
neering at Lancaster University in 
England proposes to turn wave 
power into electricity by using a 
giant pump made of airbags. 
Squeezed by the advancing waves, 
the bags would generate a rush of 
air strong enough to drive a turbine. 

Ivisited the university laboratory, 
where Professor Michael French 
showed me a working model of the 
linear pump. The basic module is a 
hollow, prestressed-concrete beam, 
buoyed by an air-filled tube. The 
tube is actually a continuous row of 
airbags, or cells, made of rubberized 
fabric and separated by flexible 
membranes. 

This sausage-like balloon bobbing 
gently in its tank looked much too 
simple to do the job—until Profes- 


FLEXIBLE CELLS 
CAIRBAGS } 


CONCRETE 


waves. The rolling breakers squeeze each 
bag, forcing out a stream of air, which 
flows at high pressure through sub- 
merged beams to power a generator. 


sor French turned on the waves. As 
the wave crests swept over the tube, 
each cell was squeezed in turn. 
French explained that air trapped 
in the cells is expelled into a chan- 
nel in the beam below. The con- 
tinuous rush of air through this 
channel drives an air turbogenera- 
tor attached to the beam. 

The Lancaster group figures that 
the working airbag pump should 
generate about four kilowatts for 
each yard of length. An array of 20 
floating tubes, each 200 yards long, 
could generate 16 megawatts—about 
enough power for a town of 12,000. 

Compared with other proposed 
wave-power schemes [PS, May ’75], 
the airbag array would be cheap to 
construct and install—and it could 
be expanded with low-cost add-on 
modules as local demand grew. The 
working surfaces are flexible and 
aligned with wave motion, which 
lessens the risk of damage by rough 
seas. And standard maintenance 
procedures for marine structures 
could be used. 

Britain’s Science Research Coun- 
cil has backed the idea with a 
$20,000 grant.—David Scott 


DIVIDING One-way valves di- 
MEMBRANES rect closed-circuit 
A flow of air. Wave 
Z | pressure deflates 
each cell in turn, 

LOW- forcing air into the 
EEEE high-pressure chan- 
CHaANNeL Nel. Exhaust air from 
ay the turbine returns 


BEAM 
ss via the low-pressure 
pResgine Channel to reinflate 
CHANNeL the bags in wave 

BEA TO TURBINE troughs. The low- 

CELLS INFLATING 
SURFACE HERE CELLS eacEzeo HERE COSt system would 
$ — = be relatively simple 
Lae ee 1 I to install and easy to 
pu maintain. 
~ moorine / MOORING 
TO ANCHOR AIR TuURBOGENERATOR " caBLE SY 
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Learn from 
NRI at home 
and at York 
Institute. 


Start a career in Air- 
Conditioning, Heating & 
Refrigeration. 

Well over a hundred thousand new 
technicians will be needed in the 
field of air-conditioning, refrigera- 
tion and heating by 1985. NRI can 
train you at home in your spare 
time for one of these career jobs. 


Master course includes your 
own Air-Conditioner System 
for training 

NRI's Master Course in Air-Condi- 
tioning, Refrigeration and Heating 
comes with a window air-condi- 
tioner for hands-on experiments. 
You get bite-size lessons, fine pro- 
fessional instruments and expert 
instruction every step of the way. 
A Circuit Demonstrator, Control 
Simulator, tubing and joint-making 
demonstrator, leak detector, and 
system analyzer are included. 


Optional resident training at 
famous YORK Institute 
Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute Resi- 
dent School at no extra charge. 
You'll get practical experience 
equal to months of on-the- 

job work. 


Rush for free 
NRI catalog. 


Just check the card opposite. 
No salesman will call. 


NRI 

Home Training in 
Air Conditioning, 
Refrigeration 
and Heating 


Almost half of the successful 
TV servicemen have home 
study training, and among them, 
it's NRI 2 to 1! A national survey* 
performed by an independent 
anization showed that 
NRI most often as the 


research o 
pros nam 


recommended school and as the first 


choice by far among those who had taken 
home study courses from any school. 


Why? NRI's 62-year record 
with over a million students 

. the solid training and 
value built into every NRI 
course . . . and the designed- 
for-learning equipment origi- 
nated by NRI are part of 
the answer. 


Training Geared 
for Success 

NRI training is aimed at giving 
you a real shot at a better job or 
a business of your own. You learn 
at home, with “bite-size” les- 
sons. ‘‘Power-On’”’ kits, designed 
to give you practical bench ex- 
perience, also become profes- 
sional instruments you'll use in 
your work. 


Includes 25" Diagonal 
Color TV and 
Quadraphonic Stereo 
As a part of NRI's Master Course 
in TV/Audio Servicing, you build 
a 25” diagonal solid state color 
TV with console cabinet. As you 
build it, you perform “Power-On” 
experiments that demonstrate the 
action of the circuitry. And, you 


also build a 4-speaker Quadra- 
phonic System! Instruments in- 
clude a triggered sweep 5” oscil- 
loscope, digital integrated circuit 
color TV pattern generator, a 
CMOS digital frequency counter, 
and NRI’s electronics Discovery 
Lab. You get both TV and Audio 
training for hundreds of dollars 
less than the combined cost of 
courses at another school. 


No Salesman Will Call 


Choose from the five different 
courses in TV/Audio servicing 


. . . or you can learn Computer 
Technology with a real program- 
mable digital computer; Citizens 
Band Radio; Communications; 
Aircraft or Marine Electronics; 
Mobile Radio, and more. Send 
the free postage paid card for our 
free catalog. See for yourself why 
the pros select NRI two to one! 
If card is missing, write to: 


NRI SCHOOLS 
BW! coo! Continuing Education Center 
e, d will 3939 wsconso Avenue. 
e [T.T Washington. DC 200% 
ina 


*Summary of survey results on request. 


Fuel vaporizer 


heats the mix to cut emissions 


By DAVID SCOTT 


How do you get an auto engine to 
give fuel economy and low emissions 
without sacrificing power and drive- 
ability? One way is to make sure 
that the fuel is completely blended 
with air when the mix leaves the 
carburetor. Vapipe, a device de- 
signed by Shell Research in Eng- 
land, does just this. 

The Vapipe is a hang-on with no 
moving parts. It uses exhaust heat 
to vaporize the fuel completely, so 
a fully homogeneous mixture is fed 
to the engine. 

With fully vaporized fuel, you 
get smooth running, using a fuel 
mixture substantially leaner than 
the normal 18:1 ratio. And you get 
more even combustion, since there 
are no heavy drops of liquid gas 
unbalancing the charge of fuel fed 
to each cylinder. 

A lean mixture, better combus- 


Sealed Vapipe system 
(right) automatically regu- 
lates temperatures needed 
to vaporize the fuel-air mix. 
When the engine starts, the 
Vapipe boiler holds a small 
amount of water and nitro- 
gen gas. As the engine runs, 
exhaust heat causes the wa- 
ter to boil, and steam rises 
through the pipes into the 
vaporizer, The nitrogen, 
pushed ahead by the steam, 
is forced through the trans- 
fer pipe into the reservoir. 
This surrounds the inlet duct 
from the carburetor and is 
cooled by the fuel-air mix 
leaving the carburetor, As 
the fuel-air mix rushes 
through the vaporizer, it also 
cools the steam in the pipes. 
The condensed vapor then 
trickles back down to the 
boiler. If the boiler, as it 
heats up, supplies more heat 
than the vaporizer needs, the 
steam can no longer con- 
dense. Increased pressure 
forces the steam through the 
pipe to the reservoir, where 
it condenses. Now there is 
less water in the boiler, re- 
ducing its output, so there’s 
less heat transfer from the vaporizer 
Pipes to the fuel-air mix. The pressure 
between the steam in the pipes and nitro- 
gen in the reservoir reaches a balance, 
stabilizing vaporizer temperature for the 
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tion—these are the keys to lower 
fuel consumption. Shell reports that 
Vapipes fitted to different engines 
in cars and test beds have brought 
a fuel-economy improvement of 10 
percent or greater. 

The lean-burn feature also lowers 
emissions; so does the more com- 
plete combustion, which reduces 
the amount of unburned fuel in the 
exhaust. Shell claims a dramatic 70- 
to 80-percent drop in all categories 
of pollutants. Another benefit claim- 
ed is much faster warm-up, which 
cuts those troublesome emissions 
after cold starts. 

How does Vapipe deliver all these 
benefits? It’s really just a highly re- 
fined version of the conventional 
hot spot at the joint between the in- 
take and exhaust manifold. There, 
heat-riser valves funnel exhaust heat 
to the intake manifold, warming the 
fuel-air mix to speed start-up and to 
help atomize fuel droplets at idle 


TRANSFER PIPE 


RESERVOIR 


given engine running conditions. If en- 
gine speed is lowered, exhaust heat to 
the boiler decreases, so steam in the 
pipes condenses faster and the pressure 
drops. Now the nitrogen forces the water 


speeds. But manifold heat controls 
are closed under full-power condi- 
tions, leaving the job of vaporization 
to be done by engine heat alone. 

By contrast, the Shell device gives 
total vaporization over the engine’s 
entire speed and load range, and 
is self-adjusting to maintain the op- 
timum temperature for each condi- 
tion. 

Basically, the Vapipe has two 
parts-(1) a vaporizer housing 
small, steam-heated pipes, which ex- 
tend into (2) a boiler. The whole 
unit fits between the carburetor and 
the intake manifold. Gas droplets, 
speeding through on their way to the 
manifold, bump into the matrix of 
hot pipes and are rapidly vaporized 
(see diagram). 

As often happens with sound 
ideas, some penalties go with the 
gains. The heated mix expands, 
causing a marginal drop in the en- 
gine's volumetric efficiency, which 
lowers power output a bit. And you 
need a higher-octane gas with the 
Vapipe. But these drawbacks could 
be offset by the benefits of fuel econ- 
omy and low emissions. 

Will you find a Vapipe on the next 
car you buy? It's possible—several 
European and Japanese manufac- 
turers are testing the device. us 


INTAKE 
MANIFOLD 


out of the reservoir and back into the 
boiler. Steam generation then increases 
despite the lower exhaust temperatures, 
and a new balance is reached. Whole 
system conserves fuel, cuts emissions. 


Raise the roof tonight 
in a Dodge Charger. 


If you can't wait to see that evening and your Charger were born for the night. 
sun go down, the '77 Charger is your í ` A standard 318 V8 teams up with 
special car. Made for people who come * Z) jig s TorqueFlite automatic transmission to give 
out to play after dark. And now you can p/ ON Y 8v / Charger a response that's anything but 
make a night of it in a Charger that wel- 


everyday. 
comes the night inside. 

Just remove the transparent panels 
of the optional T-bar roof, and you're 
cruising in a Charger that's almost a con- 


| When the day starts to fade and you're 

7 S. to shift into high gear, you need the 

fi car that can light up the night—Charger. 
Why let another sun go down without 


vertible. Come alive in the invigorating breeze as you driving one? You can buy or lease an exciting new '77 
settle into the high-back bucket seats. For certain, you Charger from your nearby Dodge Dealer today. 


By JOHN FREE 


It's eerie. I've just built a 25-inch 
color TV with a mind of its own: 
At half-, one-, or two-hour intervals, 
my  Heathkit GR-2001 changes 
channels by itself. 

Fortunately, the 2001 switches 
only to programs I've stored in its 
“mind”—a 1024-bit memory micro- 
circuit that can remember two sets 
of up to 16 channels and times. 
That’s enough memory for, say, 
daytime and evening viewing, or 
weekend program selections. The 
memory circuit insures that you 
don't forget special shows, and elim- 
inates flipping through program 
guides. 

The memory is part of a unique 
optional programmer panel for the 
2001 ($170) that requires an extra 
bank of switches above the calcula- 
tor-like keyboard. As you enter 
each programmed time and chan- 
nel, it’s momentarily displayed as 
a readout on the picture tube. 
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Programmable 


color TV 


changes channels 
automatically 


On-screen readouts of time and channel numbers on 
Heath’s new GR-2001 can be adjusted for intensity, po- 
sition, and duration 
tuates either a manual-operation mode or the automatic 
programmer-control mode. The big stack of manuals on the 
cabinet is needed to assemble and adjust the 2001. Up 
down buttons (left) scan through pretuned channels; or 
stations can be selected directly with the keyboard. For 
automatic channel changes, the eight buttons on top are 
used with the keyboard to enter (or review) time and chan- 
nel numbers in memory circuits. 


A switch on the remote control ac- 


Tap a programmer-control but- 
ton—either at the set or on the op- 
tional remote control—and the 2001 
takes over channel changes. Com- 
puter-like digital circuits compare 
the time from an add-on digital 
clock ($30) with the times you’ve 
keyed into the memory. When 
there’s a match, a new station is 
tuned instantly and silently on the 
all-electronic tuner. The set can be 
switched back to the manual-op- 
eration mode at any time. 

Assembly of the 2001 and its op- 
tions calls for some kit-building ex- 
perience. Picture-tube convergence 
and the other adjustments were sur- 
prisingly easy. The RCA black- 
matrix tube delivers intense whites 
for brilliant images. The real eye- 
opener comes when you adjust the 
high-voltage focus and see how ex- 
traordinarily sharp the picture is. 

Audio from the 2001 is remark- 
able, too. A large, dual-cone speak- 
er is provided, and most cabinets 
accept a second optional speaker. 


Swing-out programmer panel (right) 
has four large circuit boards. A memory 
microcircuit (pointer) stores 32 time/ 
channel entries. The hinged panel 
mounts on a slide-out drawer that holds 
tuning, display, convergence, and re 
mote-control circuit boards 


Build-it-yourself volt-ohm meter in- 
cluded with kit is used for initial tests 
of wiring, adjusting voltages, and trou 
bleshooting. Most plug-in circuit boards 
are installed on this rear swing-out chas 
sis. At right: one of two dual-cone speak- 
ers installed in the cabinet. 


Also, Heath’s built a separate au- 
dio-i.f. stage into the set for im- 
proved fidelity. After having plug- 
ged the 2001’s hi-fi output into my 
stereo system, I’ve become aware of 
the wide variation in quality (most- 
ly tape noise) from one program or 
commercial to another. 

Two problems developed, how- 
ever. The programmer didn’t oper- 
ate properly, even after long hours 
of troubleshooting its four circuit 
boards. Finally, with a Heath en- 
gineer’s telephoned help, I dis- 
covered a bent internal connection 
in one of the cables supplied. In 
addition, a shorted tuning coil on 
the remote-control receiver kept one 
function out of commission until 
Heath shipped a replacement. Tri- 
ple-checking the intricate digital 
circuit boards helps prevent unsold- 
ered connections. 

I spent about 66 hours assem- 
bling and adjusting the basic $700 
receiver. The programmer and re- 
mote control took 32 hours more. 


PERSONAL-USE REPORT 


Smooth chainsaw 


Bad vibes from your chain saw are 
something you can live without. I've 
tried a number of antivibration 
chain saws; the new Homelite VI 
Super 2 is about as smooth as they 
come. 

All antivibe saws depend on soft 
rubber blocks, cushions, or pads to 
isolate the handles from the engine 
and bar structure. The secret to 
really effective isolation, however, 
is precise placement of the mount 
points relative to the saw mass, pis- 
ton movement, and the natural vi- 
brational planes of the saw. 

Homelite calls its design a “tri- 
axial antivibration system." Care- 
ful examination shows that there 
are indeed three rubber-isolated 
suspension points. Two are front 
and rear, parallel to the lon- 
gitudinal axis of the saw; the third 
is off to the left side and well for- 
ward. Thus, the saw can move or 
vibrate around its vertical, lateral, 
and longitudinal axes, or in any 
combination of these. The saw floats 
in a three-point cradle, in effect. 

Smooth performance of the VI 
Super 2 seems to testify to the 
well-engineered handle suspension, 
since nearly all of the fatiguing vi- 
bration disappears before it gets to 
your hands. 'This is a distinct safety 
gain, since you aren't communicat- 
ing the muscle-tiring shake to your 
hands, either. 

I was less impressed by the 
stamped-metal hand guard that 
keeps your knuckles clear of the 
chain on the VI Super 2, and that 
actuates a chain brake on the more 
expensive VI Super 2SL. This hand 
guard is relatively sharp-edged, and 
the mounting screw sticks out just 
enough to look crude and catch a 
glove or nick your knuckle. 

That’s probably nitpicking, how- 
ever; it in no way detracts from the 
overall excellent performance—one 
of the safest we've ever tested. Price 
is $184.95.—E. F. Lindsley 
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A&C Grenadiers 
cant be imitated. 


There's only one 
beautiful smoking 
experience. 


What makes A&C Grena- 
diers so special? Maybe 
it's the long, sleek shape. 
Or the time-tested blend f 
of aged, rich-tasting to- 
baccos. Or the choice of 
imported wrappers: dark 
Cameroun or light. Try an 
A&C Grenadier and see 
for yourself. 

One thing is for sure— 
there’s only one beautiful 
smoking experience. SIX CIGARS 
A&C Grenadiers. 


PS cor test & 
Oriving report 


In looks and performance 
they remind you of, but 
don't match, yesterday's 
tire-burning rockets 


By JIM DUNNE and RAY HILL 


Muscle cars. Remember them from 
the 60's? Large-displacement road 
cars you could drive straight from 
the showroom to the dragstrip. 
And from a dead stop rip through 
the electronic timers a quarter-mile 
away at 100 mph. You could smoke 
rubber in all the gears. And top 
speed was so far past 120 mph it 
made your legs wobble just to think 
about it. 

Those gas guzzlers are dead now. 
They don't fit in with today's mpg- 
conscious America. But their image 
lives on. Our four test cars this 
month recapture some of that image 
—Chevy Spyder, Ford Cobra, Ply- 
mouth Road Runner, and AMC's 
AMX. Not surprisingly, Detroit 
has tagged them "image cars" be- 
cause they impart some of yester- 
day's racing glamour to what is 
otherwise a sedate group of high- 
production compacts. 

Spyder is a Monza, Cobra is a 
Mustang, Road Runner is a Volare, 
and AMX is a Hornet. The formula 
is this: one compact car, some de- 
cals, a few racy-looking scoops, 
louvers, a peppy engine, an exotic 
name—and presto, one image car 
ready to produce image. 

The formula works, too. For ex- 
ample, Spyders account for about 
22 percent of all Chevy Monzas 
sold. Who buys the cars? Mostly 
high-school-educated people in 
their 20's, according to research 
conducted by the car companies. 

Price is a big item in the cars' 

Continued 


Test cars at Bridgehampton Race Circuit 
are, from the top: Ford Mustang Cobra 
Il, Plymouth Volare Road Runner, Chev- 
rolet Monza Spyder, AMC Hornet AMX. 
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PS ratings—test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
and that other seemingly identical 
cars may vary in performance. Also, 
weather conditions (noted in our spec 
table) vary from test period to test 
period. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2, 
poor, 1; very poor, O. 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 


A5ogw-Pnoocmw Mustang 


coo-P»ronoco Monza 


AwMQOo-goouoo Volare 


520o2-nPQoococ- Hornet 


Kiss your mechanic goodbye. 


He's probably a nice guy. But you don't really need Tune-Up Sets, precision tune-up tools, gauges and 
him anymore to tune-up your car's engine. With the tachometers; 2) an easy-to-follow test and tune-up 
easy-to-use DIXCO Test and Tune-Up Sets and manual for American and Foreign cars; 3) a 
simple, easy-to-follow test and tune-up manual, you  postage-paid order envelope. 

can do it yourself. (DIXCO test and tune-up tools 
work on all OEM electronic, standard and add-on 
ignitions.) And, you'll save a bundle of money. 


The cost of a DIXCO Test and Tune-Up Set is 

about the same as one tune-up by your mechanic. DIXCO 

Think of all the tune-ups you won't have to pay for ® 

at his place when you do it yourself with DIXCO. Precision test and tune-up tools, tachometers and gauges. 
P. O. Box 1449, Grand Junction, CO 81501 


Send just $2.00 and the coupon and you'll get in 303/242-8863 
return: 1) a full-color catalog of DIXCO Test and All DIXCO precision products offer a Lifetime Warranty. 


Frankly, you'll probably be better equipped to test 
and tune your car than your former mechanic was. 


Send me the DIXCO Catalog, test and tune-up 
manual and postage-paid order envelope. A 
$2.00 check or money order is enclosed. 


Name 


Address 


City 


PS car fest & driving report 


success. You can buy any one of 
these models for less than $4300, 
and with today's inflated prices, 
that's a bargain. Of course, the V8 
engines, four-speed transmissions, 
and other extras bring the average 
delivered price up to the $6000 
level. But by judicious selection of 
extras, you might cut $500 from that 
total and come away with an at- 
tractive package. 

Each of our test cars was equip- 
ped with the biggest V8 available 
for it. And using our sedan-based 
evaluation system, each car 
achieved top marks in the 0-60 mph 
acceleration runs. Monza Spyder, 
with a 305-cubic-inch engine, was 
quickest, turning in an impressive 
10.7 seconds. The slowest of the 
four was the Volare Road Runner, 
but its elapsed time was a quick 
13.1 seconds. 

Now muscle-car fans may laugh 
at these figures, recalling 0-60 runs 
with elapsed times of five or six 
seconds. But the figures are pretty 
remarkable when you consider 
that these are smaller, fuel-stingy 
engines laden with emission con- 
trols to meet today's stringent emis- 
sion requirements. By today's stan- 
dards, these are performance cars. 

Performance does cost money, 
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though. And one attractive feature 
of these cars is that you don't have 
to pay for the extra performance if 
you don't want it. Mustang and 
Monza offer four-cylinder engines 
as part of their Cobra and Spyder 
packages. And a 258-cubic-inch 
six is available in the AMX. The 
Road Runner comes with a V8 only, 
but you can get a 318-cubic-incher, 
smaller than our test 360. 

You can't cut corners all around, 
however. You can't order the dress- 
up equipment without taking the 
handling packages. The heavy-duty 
suspension, bigger tires, and a num- 
ber of other extra-cost items must 
be taken no matter which engine- 
transmission combination you get. 

How functional are all those ex- 
terior dress-up goodies? Some are 
ornamental, such as the air scoop 
on the hood of the Cobra. There's 
no hole in its hood to direct air 
down to the engine. The air dams 
on the front of the cars are sup- 
posed to cut down aerodynamic 
drag beneath the car, and the 
spoilers at the edge of the trunks 
are supposed to apply more pres- 
sure to the rear wheels as the air 
forces them down. But at 55 mph 
it's hard to believe they do any real 
work. 


Fuel mileage (mpg) 


H 8 e 3 
3 $ $9 i 
z 2 > I 
Highway 22.2 2224 162 205 
City 15.2 176 118 138 
alitor (i) 130 140 10 ma 


Emission control, 
primary systems* Gu 


*Catalytic converter, air injection, exhaust- 
gas recirculation 


Cobra speeds through PS handling 
course, set up for rapid lane change. 
Course tests vehicle's ability to respond 
in emergency evasive maneuver. 


With hot brakes, Monza hauls down 
from 60 mph to a dead stop in 129 feet. 
AMX logged longest distance in our 
braking test—169 feet. 


On racing cars that sometimes 
reach speeds in the neighborhood 
of 200 mph, these devices, when 
properly designed, have a tremen- 
dous effect. But with 55-mph street 
cars, they're mostly for illusion. 

Slotted coverings over the win- 
dows are almost strictly decorative, 
and they cut down on visibility. 
The covered rear-side glass in the 
Road Runner and the Cobra can 
be annoying if you try to look 
through them when you change 
lanes or back up. And the louvered 
rear window of the AMX can be a 
nuisance in heavy city traffic. 

Our noise-level tests show that 
these cars are quieter than the 
least expensive, smallest cars, but 
they don't match the low noise 
levels of the typical sedan. As a 
practical matter, though, the noise 
did not seem oppressive when the 
cars were being driven—perhaps be- 
cause it blends with the muscle-car 
image. 

In handling, the Monza Spyder 
ran away with top honors. In our 
evasive lane-change course, which 
is intended to duplicate the evasive 
maneuver you would make if you 
suddenly found your lane blocked 
while traveling at speed, the Monza 
went through at an average speed 
of 70 mph while under good con- 
trol. Very few cars can duplicate 
that average speed through the 
handling course. 

The Mustang Cobra got top 
marks for handling, too. But its 
average speed was more than five 
mph slower than the Spyder's. The 
AMX and Road Runner did not 


Continued 


You pick your picture. 


Over the years our tire engineer Steve Petrasek has 

. . . made a lot of RV owners a lot happier by recom- 
Firestone tire engineer mending a variety of Firestone tires. On Steve's right 

e . . (your left) is Firestone's tough 

Steve Petrasek will pick the tires. Steeltex Radial, a new, long mile- 
age steel belted radial that's a great tire for 

* motorhomes. The next two tires are our Wide Oval 

System; the Firestone Transport 500 Wide Oval for the 
front of pickup trucks, mini-motor homes, and pickup 
campers, and the Town & Country Wide Oval for the rear. 
They're both super wide for sure footing and solid stance. 
Next comes our Transport 110 to handle loads and braking 
of big travel trailers and fifth wheel campers. 

And the little fellow on the end is the Transport Speed 
King. As a boat trailer tire Steve says it's the next 

best thing to water under your boat. It's just the thing 

for tent trailers, too — and that good advice comes 

from a tire man who's a camper himself. And all these 
good tires are at your Firestone Dealer or Store. Check 

the Yellow Pages under tires for the one nearest you. 


Ask a friend about 


Firestone 


Transport Transport Transport 
Radial" 500° Country ™ 110 Speed 


Wide Oval Wide Oval King" 


PS car test & driving repor 


fare as well. Both averaged 60 mph 
through the handling course. 
Ride comfort? Firm suspensions 
and short wheelbases in all four cars 
make for a comparatively poor ride. 
But usually the buyer of this type 
of car is not interested in the 
waterbed-like ride of a large, plush- 


Serviceability ratings 


How easy is it to service our test 
cars? For example, is that heater 
hose clamp out in the open where it 
can be reached easily? To give you 
an approximation of how difficult it 


is for a typical person to perform ly sprung sedan. 
various service operations on the Let's take a closer look at each 
cars, we examine each vehicle. Here's car: 


what the numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree 
of difficulty, no worse or better than 
most other cars; 4, easy; 5, very easy. 


Monza Spyder 


The Spyder is the top performer 
of the group. It handles better, 
accelerates faster, and gets best 
fuel economy. 

Driver and passenger have ad- 
equate head and leg room. But 
rear-seat passenger room is inade- 
quate. The interior has a dressed- 
up look, with liberal use of wood- 
grain trim and bright silver finish 
throughout the car. When you sit 
in the driver's seat, you feel as if 


Mustang 
Monza 
Volare 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


cia 
conso 
rere 
awa 


Checking engine: 
ugs 


Spark 2 v Ww 3 cmi 

Distributor 3 3 3 3 you're in a race car. The Spyder 
Cio mduemas 3 m 2 — R is very pleasurable to drive. 

Oil fill 5 2 3 5 


Not so pleasurable is the job of 
changing spark plugs. The V8 is a 
tight fit in the engine compart- 


Replacing hoses: 
placing P 

5 2 ment, and removing and installing 

5 5 

4 3 


Top radiator hose 4 
Lower radiator hose 3 
Heater hoses 3 
5 
LI 


plugs is a real chore, especially on 
the driver's side.” 


Changing bulbs: 


Mustang Cobra 


The Cobra II is the latest in 
Ford's long line of muscle cars—but 
is not in the same league with 


a 


Tire-to-fender-well clearance at front 
of Monza is small. Result: Front tire 
sometimes rubs against fender well. 


Louvers on rear window of AMX inter- 
fere with visibility when you look to 
rear, a nuisance in heavy city traffic. 


Performance comparison with selected 1975, 1976, & 1977 models 


Cobras of the 1960’s. The new car 
is smaller, lighter, easier to handle. 
But it lacks the all-out performance 
of earlier models. To balance that, 
fuel economy is vastly improved. 
Whoever thought of getting more 
than 22 mpg in a muscle car of old? 

The car is also fun to drive. But 
it cannot match the handling or 
engine performance of the Monza. 
Like the Monza, it suffers from in- 
adequate rear-seat room. Front-seat 
room is okay. 

Under the hood, checking oil is 
a hassle because the dipstick is in 
a tight space between heater hoses. 
As on the Monza, the Cobra’s en- 
gine is crammed into a tight space. 


Plymouth Road Runner 


Like the Cobra, the Road Run- 
ner is not to be confused with 
the original fire-breathing Road 
Runners. Acceleration from 0-60 
mph was slowest of the four (13.1 
seconds), although it has the big- 
gest engine. This is probably be- 
cause the car is larger and heavier 
than the other cars. Unlike the 
Spyder and Cobra engines, the Road 
Runner’s big V8 has room around 
it, making it easier to work on the 
engine. 

Rear seat room is clearly super- 
ior to that in the Spyder and Cobra, 
though head room in the Plymouth 
is still very tight for the average 

Continued 


Engine is tight fit in Cobra, above, and 
in Spyder. Accessibility is better in the 
Road Runner and the AMX. 


1977 1977 Ford, | 1977 1977 1976 1976 
1975 1975 Chevrolet ^ LTD ‘Plymouth 1977 Olds 1976 Ford Dodge 
Mustang Monza Caprice Landau Gran Fury _ Ford Cutlass Buick Granada ^ Aspen 
v8 v8 Vi v8 VB — Tbird V8 V8 — SkylarkV6 — V6 v6 
Mpg (city driving) 13 16 15 1 12 13 15 18 12 17 
Accel. 0-60 mph (sec.) 12.5 13.7 13.5 13.6 152 15.1 12.3 16.6 22.7 19.5 
Brakes 60-0 mph (ft.) 13.8 14.7 14.2 16.8 14.3 16.3 18.0 13.8 13.5 15.9 
Handling (mph) 64.7 63.6 60.0 513 49.9 54.5 60.0 60.0 58.2 58.2 
Maneuver (mph) 28.1 29.6 28.6 224 24.6 26.0 25.0 26.0 26.8 27.6 
Noise @ 60 mph (dBA) 67 70 63 64 65 67 65 68 65 66 
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You can put on a pair of Fram not affected by heat or cold, and stay 
wiper blades in a matter of minutes, flexible for cleaner wipes throughout 
without any tools and without any their long service life. 
special talents Furthermore, Fram rubber refills 

They adapt easily to both bayonet are the only ones that are fully inter- 
and the hidden type arms found on changeable with factory original equip- 
domestic cars. And complete, illustrated ment. So if your holders are still in good 
instructions are on the back of shape, all you need are rubber refills. 
every box Priced generally less than regular 

Made of strong, replacements, Fram wiper 
flexible, General Electric blades and refills are avail- 
Lexan Polycarbonate, able at most leading 


automotive parts and 
accessories outlets 

So all you really 
need is a few bucks, a 
couple of hands, anda 
couple of minutes. 


the same stuff used in 
pro football helmets, 
Fram wiper blades can't 
rust, pit, or corrode. They 
resist ice buildup, are 


FRAM. 


Fram Corporation 
A Bendix Company 
Providence, R. |. 02916 


Every book here was custom-wri 


Popular Science books 
show you how to SAVE 
by doing it yourself 


105. COM O by Rosario 
Capotosto. 2000 step-by-: Mar illustrations make you a 
master of every woodworking technique plus wood identifi- 
cation, selection, purchasing, handling . . . working with 
hand and power tools (portable/stationary). Retail $13.95. 


085. COMPLETE GUIDE TO IAN 
by Evan Powell. How to repair dozens of large and "small 
appliances including toasters, fry pans, sewing machines, 
skillets, refrigerators, more. Over 500 how-to pictures. 
Retail $11.95. 


101. wo (from 
Popular Science wecane. Construction plans for more 
than 100 projects—tables, desks, chairs, storage units, 
much more. Retail $11.95. 


056. / t tby 
Richard Day. How to prevent car troubles, pinpoint trouble, 
fix it. 900 step-by-step illustrations, charts. Retail $11.95. 


113. LC E ES: How to Repair and Maintain 
Them by Paul Weissler Illustrated how-to on care, trouble- 
shooting of all two- and four-cycle gas engines: mowers, 
blowers, chain saws, more. Retail $10.95. 

130. 'S HC r (by contribu- 
tors to Popular Science magazine). How-to instructions for 
remodeling, wallpapering, wiring, plumbing, woodworking, 
pool care, more—make your home more attractive, comfort- 
able and more economical to run. Over 1000 show-how 
illustrations. Retail $13.95. 


teri for 


090. by Jackson Hand. 
How to build, repair, renovate or decorate any interior wall, 
floor or ceiling in your home. Nearly 300 show-how illus- 
trations, building diagrams, construction details, charts. 
Retail $9.95. 


058. MEQWNER’S COMPLETE 1 BUILDII 
) by John Burton Brimer, Complete construction 
plans, drawings and photos for patios, fences, terraces, 


walls, walks, steps, outdoor furniture, pools, garden 
houses, trellises, planters, more. Retail $12.50, 
042. l , METHODS, T FOF 


iD WOF > by Kenneth revere Thousands 
of methods, calculations, tables for every home or work- 
shop job. Retail $10.95. 


097. DO-IT- LF P ING by Max Alth. How to 
do every plumbing job step by step, from fixing a leaky 
faucet to installing all the plumbing in a new house. 471 
show-how illustrations. Retail $11.95. 


109. S by Monte Burch. Everything 
you need to knows to install, repair, improve and trouble- 
shoot the entire electrical system of your home from 
setting up an intercom to planning all the wiring for a new 
house Over 500 illustrations. Retail $9.95. 


084, D ST 'S COMPLE « OF F sF 
T by R. J. De Cristoforo. Everything you need to 
know to work with stationary and portable power tools. 
1500 close-up, photos, construction plans, jigs. Retail 
$13.95. 


054. 1 = )VEME by 
Darrell and Frances Huff. 750 photos, drawings show you 
how to make improvements on floors, windows, doors; 
modernize your bathroom, kitchen; add living or storage 
space; improve any part of your house. Retail $11.95. 


LAR SCIENCE BOOK CLUB 


POPULAR SCIENCE BOOK CLUB members 


e 7 um— 


(regularly up to $54.30) 


when you join the Popular Science Book Club 


And then keep saving up to 60% on 
books covering a wide range of subjects... 
home improvement and repair, house-building, 
cars and car repair, home workshop, appliance 
repair, electronics, how things work, home 
protection, mathematics, masonry and 
carpentry, modern technology, science, 

space and more. 

** The Popular Science Book Club regularly offers custom- 
written books to its members. These are specially 
commissioned books written by the leading authors in 
the popular science field on all the subjects of greatest 
interest to members. Men like Jackson Hand, Ro 
Capotosto, R. J. De Cristoforo, Richard Day, more. 

i HPH py These books are offered at 
| | ! | discount exclusively to 

a Popular Science Book Club 
| members. Nobody else can 

weed all get these books at the 

| | j discounts available to Club 

| 
Í 
| i 

Find out how to put up wall paneling easily 

with clips, hooks, nails. 


members. And, in addition 

to these Popular Science 
original books, you're offered 
the best books on home- 
owner's how-to subjects from 
all other publishers. These 
books are available at the 
same giant discounts: up 

to 6096! 


Simple homemade jig permits cutting tapered pieces 
on the radial arm saw. 


You get any 4 of these books (up to 
$54.30 worth of books) for only $1 plus 
postage and handling when you join 
Popular Science Book Club. 

About every four weeks, you receive a 
bulletin describing the coming selection 
and alternate books also available. If you 
want the selection only, do nothing, It will 
be shipped to you automatically, If you don't 
want the book, or want alternate books, 
or no books, just indicate your wishes on 
the form that comes with the bulletin 
and return it by the date shown. 

Your only obligation is to take two more 
books within your first year of membership. 
You may cancel any time after that. To 
retain all membership benefits, you need 
take only a book a year thereafter 

You save up to 60% on every book, _ 
yet virtually all PSBC books are identical to 
publishers’ editions. Same binding, paper, 


jacket—same everything except price. 

You may return any book within 10 days. 
after examining it. if you're dissatisfied with 
it for any reason. 


PS car test & driving report 


All four cars offer adequate front- 
seat room. Back-seat passengers have 
cramped quarters in all, although AMX 
and Road Runner do better than the Spy- 
der and Cobra. Heaviest car of the group 
is the Road Runner, weighing in at 3739 
pounds; the lightest is the Cobra at 3100 
pounds. 


adult. Slotted covers on the rear 
side windows reduce visibility, and 
make the interior seem smaller than 
it is. 

Hornet AMX 


AMX is a new model for 1977, 
though it uses the standard Hor- 
net hatchback body. The original 
AMX was a variation of the Jave- 
lin coupe. 

This car was not originally laid 
out for bucket seats, with the un- 
fortunate result that the driver and 
front passenger sit relatively low. 
You get a feeling of peeking up over 
the instrument panel to the road- 
way ahead. The rear seat room is 
fairly small, but far superior to that 
in Mustang and Monza; the AMX 
offers much better head room than 
even the Road Runner, despite the 
similarity in ranking in the ratings 
at the beginning of this article. 

Like all hatchbacks, the rear 
loading area in the AMX gives an 
added dimension to interior room. 
But some of that extra room is lost 
because of the spare tire at the 
right side of the loading floor. B3 
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Mini-muscle cars—specs, dimensions, 
and test results 


FORD CHEVROLET PLYMOUTH AMC 
Mustang i Monza Volare Homet 
Cobra Spyder Road Runner AMX 
DIMENSIONS 
Ground . 66 61 6.6 6.4 
Front leg room 420 428 425 40.7 
Front head 36.9 37.7 374 381 
Rear head NEU 353 359 367 
Rear leg 246 23.6 316 321 
Min. knee room £27 52.3 -27 0.04 
Wheelbase - 962 970 108.7 108.0 
Overall hei 500 50.2 53.3 52.2 
Overal * 175.0 1933 EH 1860 
Front track $5.6 54.8 60.0 575 
Rear track 55.8 536 585 571 
Front hip room 51.1 47.5 57.4 55.0 
Rear hip room 40.4 42.0 518 53.1 
Couple distance 26.2 273 29.5 31.21 


va v8 
305/5000 360/5901 304/4983 
851 1 8.4:1 
2 bbi. bbi 2 bbl, 
145 @ 3800 155 @ 3600 120 @ 3200 
245 @ 2400 275 270 
3-speed S'speed 3-speed 
auto. auto. auto, 
Firestone Goodyear Goodyear 
Steel Radial Polyglas Polystee! 
500 Radial 
Custom Wide 


Hotchkiss Salisbury Parallel, semi- 
drive, semi- rear axle, elliptical asym- 
elliptical leat coil springs, metrical leaf semiellipti 


springs. 


Width. 


Hu 


1 
Eh 


3p 
i 


FIR wei 


Disk. 
‘test 
Pedal pressure (Ib.) 20 
Efficiency (% of 1 
Disk temperature 5 
interior noise (dBA) 
60 . 68 
30 mph 62 66 63 65 
Handling test ( [2 s 64.7 70.0 60.0 60.0 
Maneuverability (mph) 26.8 26.8 25.7 26.8 


TEST CONDITIONS: Ambient temperature 42°, barometric pressure 29.9, humidity, 52%. 
Car-test date 12/15/76 


"With rear seat forward 


rot 


Ms 


arning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Heal 


Powered 
sailplane 


takes to the air i. 
without a tow = 


By BEN KOCIVAR 


The sensuous fun of flying has 
always appealed to me more than 
its potential for speedy transporta- 
tion. Hence my interest in gliders— 
the ultimate in using wind, weath- 
er, and wisdom to stay airborne. 

But then there have always been 
the expense and nuisance of a tow 
plane. So soaring enthusiasts began 
musing: “If only we had a small 
engine to get airborne. Also, we 
could power out of tricky situations 
if we ran out of lift.” 

That kind of thinking has led to 
the slow development of powered 
sailplanes. I just saw the newest— 
and neatest—of the breed at the 
latest Farnborough Air Show in 
England. It’s a Romanian craft, the 
ICA-Brasoc IS-28M2. 

A sailplane with an engine? That 
may sound like a conventional light 
airplane—but it isn’t. Whereas a 
plane’s glide ratio is likely to be 
about 12:1, a powered glider’s will 
be much higher (and better), be- 
cause of the glider’s greater wing 
area and its very clean aerodyna- 
mic design. 

Glide ratio of the ICA-Brasoc 
is reputed to be 29:1 at 54 knots, 
with power off and propeller fully 
feathered. That’s better than most 
two-seat training gliders without 
engines. 

The craft is exquisitely finished; 
it is almost all metal, with fabric- 
covered control surfaces. Cruising 
speed with the 68-hp four-cylinder 
Limbach engine is 85 knots. It 
burns only 214 gallons of fuel per 
hour. Takeoff distance is 525 ft. 
and maximum rate of' climb is 611 
ft. per minute. 

Selling price will be about 
$24,000 in the U.S.; not cheap, but 
substantially less than for a good 
sailplane plus a power plane to tug 
it. A dealer in San Francisco ex- 
pects to distribute it. Hs 
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Wingspan of Romanian glider is 55 
ft. 9 in.; length is 24 ft. 7 in.; weight is 
1600 Ib. gross. 


A side-by-side cockpit 
holds author (right) and 
test pilot in photo above, 
as designer losif Silimon 
looks on. Left: Instrument 
panel has two air-brake 
levers, two throttles — a 
good layout for training. 
Below: Wings have big 
split flaps; they're set in 
slightly up position for 
high-speed travel between 
thermals. For short takeoff 
and low-speed thermaling, 
flaps are set slightly down 
in optimum lift position. 
For short landing, they're 
set full down for greatest 
drag. Spoilers are shown 
raised. 


96% OF ALL CHEVY 
TRUCKS REGISTERED 
IN THE LAST IO YEARS 
ARE STILL ON 

THE JOB. 


99.7% oven OVER OVER 
PERCENTAGE 
99.9% 99.9% 99.9% Not REcorDED 
Chevy has an impressive Y 
record for building 
trucks that last. The chart 
shows the percentages 
still in use in each of the 
most recent model vears 
recorded. 96% of all 
Chewy trucks registered 
during those model 
- years were still in use on 
July 1, 1975, as reported 
by R. L. Polk & Co. 


Chevy pickups are tough in charged primer for pickup your Chevy dealer. And 
the right places. With two box steel floor, sidewalls, while you're there, take a 
steel walls in the Fleetside front panel and tailgate. test-drive. 

tailgate, body sides, doors, With brake systems that 


front fenders and hood. With are computer-matched to 
extensive rust and corrosion the gross vehicle weight of 
protection that includes a the truck you order. 

'I-step process for cabs, For a lot more on what goes 


immersion in electrically into Chevy toughness, see BUILT TO STAY TOUGH 


ASSEMBLE YOUR OWN 


KIT CAR 


Why spend thousands restoring a classic 
sports car that will always cause problems? 
Why buy an expensive European GT you'll 
only drive on sunny Sunday afternoons? BE 
PRACTICAL, consider one of Fiberfab's 
unique "Bolt-On-Body" kits designed for the 
dependable VW chassis. The simple conver- 
sion is an exciting "do-it-yourself" project 
costing much less than you might expect. For 
more info on how you can get started, fill out 
the coupon below and mail it today. 


Dn 


rmn c 


CAN: 
Ou RD re 


FIBERFAB i 
548 Baldwin Street 
Bridgeville, PA 15017 

—or mail to— 
737 Montague Expwy. 


PS-2 Milpitas, CA 95035 


Produced in Cabtoria and Pennsyvana l 
Check brochure desired and enclose $1.00 each. — | 


DMIGI OAVENGER DJAMAICAN OSCARAB 
DAZTEC 7  DLIBERTY OVALKYRIE 
(VW) (Mustang V8) — (V8 Mid Engine) 
Assembly manuals $10 00 each (retundable) 
Name [ 
Street — [ 
City [| 
State 2p I 
Phone: Res. Bus. 
-n 
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DEHUMIDIFIER 


video 
cassette 


recorders 
for your TV 


Quasar’s new VR-1000, and the other 
color-VCR decks below, have built-in 
tuners so you can tape one show while 
watching another. The $995 VR-1000 
records up to two hours continuously. A 
camera and mike can be added for live 
recording; the audio track can be dubbed 
over. A pause button or $10 optional re- 
mote control lets you edit out commer- 


RECORD INDICATOR 
RECORD/MONITOR 
PAUSE/STOP 


ON-OFF 
INDICATOR 


ON/OFF 


VHF CHANNEL 
SELECTOR 


AFT 
SWITCH 


UHF CHANNEL SELECTOR 


VHF 
ANTENNA SWITCH 
R 


cials. An optional $50 timer turns on 
the deck when you're away. Separate 
(non-RF) video and audio outputs are 
provided in addition to the regular out- 


put to your set's antenna terminals. 
Prices for 60-, 100-, and 120-minute 
half-inch-wide tapes are $19, $28, and 
$34. Quasar Electronics Co., 9401 W. 
Grand Ave., Franklin Park, Ill. 60131. 


Sanyo's V-Cord Il model 8200 records 
two hours in a skip-field mode that low- 
ers picture fidelity only slightly; or the 
same $20 cassette holds one hour in the 
standard (full-field) mode. The $1290 
deck has: facilities for a $70 LED timer 
(left); inputs for optional mike and cam- 
era; audio dubbing; pause switch with 


Sony's SL-7200 Betamax was the first 
home-VCR deck on the market. The 
$1260 machine records one hour of ma- 
terial on $16 cassettes; half-hour tapes 
are $12. Other features: a pause switch; 
non-RF audio and video additional out- 
puts; a memory tape counter; an optional 
$40 timer. Sony may introduce an add- 
on mechanism for the 7200 that auto- 
matically changes up to seven cassettes. 
A newer model with a two-hour capabil- 
ity may be imported, too. (A $2295 con- 
sole [PS, Dec. '75] contains a Betamax 
and a 19-inch Trinitron TV.) Sony Corp. 
of America, 9 West 57 St., New York, 
N.Y. 10019. 


freeze-frame (stop-motion) capability in 
playback; non-RF audio and video ad- 
ditional outputs; a memory digital count- 
er that, set when a recording begins, 
stops the tape at that point when it is 
rewound. Sanyo Electric Inc., Communi- 
cation Products Div., 1200 W. Artesia 
Blvd., Compton, Calif. 90220. 


Anyordinary camera 
could have taken 


this photograph. 


The YashicaFR is 
no ordinary camera. 


YASHICA — 


Your chances of getting more than 

a snapshot jump sky high with 

the extraordinary Yashica FR system. 

For a lot of reasons. 

You see, an ordinary camera is 
C) like a local train. It has to stop at 

ee. every shot. Hook up the Yashica 
FR to its compact, lightweight 

winder and you've got an express. Just focus, set exposure 

and you're ready to capture anything from the playfullness of 

a kitten to the mad rush of a race horse. You waste no time 

cocking the shutter. When you see what you like, shoot. The 

Yashica Winder is always ready when you are. Shot after shot 

after shot. 

At the heart of the Yashica FR is the highly-acclaimed 
electromagnetic release system that features feather-touch 
action for sharper pictures. Now, you don’t have to worry 
about losing a valuable shot because of camera shake. Place 
your finger on that extra large exposure button and press 
slightly. You'll be surprised how smooth the action feels. And 
you'll see the difference in your slides and photos. 

There's a wide range of accessories offered to FR own- 
ers like electronic cable switches that allow you to fire from 
up to 30 feet away, and a data back that records the day, 
month, and year right on the edge of your negative or slide. 

You can even attach an infrared remote control to the 
Yashica FR. All you do is pick up the transmitter, point at the 
camera and shoot. Anything but ordinary. Likewise, the 
lenses. The Yashica bayonet mount takes on both Yashica 
MLand Carl Zeiss T-Star (T*) multi-coated lenses, 34 lenses 
in all. 

The extraordinary Yashica FR. No ordinary camera can 
keep up with it. Visit your dealer. Or write to 
us: Yashica, Inc., 41 1 Sette Drive, Paramus, YASHICA 
New Jersey. 07652. In Canada: 

Yashica Canada Ltd., Ontario L4T 142. 


New tools for spatter-free 


pad painting 


You might toss out your 
brushes once you try these 
speedy, easy applicators 


By GEORGE R. DRAKE 


Do you put off paint jobs just be- 
cause you hate the work of mask- 
ing and cleanup? I did, until I 
started using paint pads. 

Pad applicators come in a wide 
variety of shapes and sizes, for 
tasks ranging from trim work to 
painting walls and ceilings. I find 
that pads often do the job faster, 
easier, and better than brushes 


or rollers-and with less mess. 

Pads cover faster than brushes. 
"They're a little slower than rollers 
—but the right applicator can reach 
places a roller can't. Pads quickly 
smooth paint on rough surfaces 
and make it easy to tackle narrow 
shutters and curved pipes. 

Pads also give a smooth finish, 
leaving very light “brush” marks— 
and not the "orange peel" pattern 
made by rollers. Of course, pad 
applicators don't apply as smooth 
a finish as sprayers—but pads give 
a very even coating without spat- 
ter, which means that less masking 
and cleanup are required. 


Made of nylon or mohair fibers, 
pads are backed by either firm plas- 
tic or soft foam, which acts as a 
cushion for smooth painting. Fiber 
and backing are attached to a plas- 
tic frame which may have adjust- 
able handles, guide wheels, or other 
special features. Most pads are re- 
versible and many are replaceable. 

Prices at hardware and discount 
Stores range from under a dollar 
for small trim applicators to $14.95 
for the complete Brushmaster set, 
which features a unique paint-load- 
ing tub with revolving drum (top 


There's a paint pad for every job. 
Large pads: (1) 3"-by-8" pad does walls 
fast. (2) Long fibers and heavy foam 
backing ease job of painting shingles and 
other rough surfaces. (3) Disposable pad 
costs only 99€. (4) Threaded, adjustable 
handle takes extension pole for ceiling 
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work. Medium pads: (5) Rounded pad 
with fiber edge does trim work. (6) 
Guide wheels direct pad along base- 
boards and moldings. (7) Wedge shape 
cuts cleanly into corners. Small pads: 
(8. 9, and 10) Tiny pads do spatter- 
less jobs on narrow surfaces, from win- 


dow frames to blinds. (11) Pad with 
paint tray has guide wheels for trim 
jobs. (12) Antiquing set has two small 
applicators. (13) Paint tub with loading 
wheel comes with set of all three size 
pads. (14 and 15) Non-pad applicators, 
mitt and foam brush, do special jobs. 


Motorcraft oil filters. | 
If they're tough enough for Alaska, 


they're tough enough for you. 


` The test filter: Motorcraft, made for most 
cars and light trucks. In these rugged 
conditions, a filter has to be tough. 


The test vehicles: 50 privately owned cars 
and light trucks. Some had to be thawed 
before parts could be installed. 


me 
‘soil has tobe constantly heated. In the summer, it was as high as 90 degrees around Fairbanks. 


Left outside on a frigid night, a 
, and tough on the filter. Hot, dry, dusty. Dust in the oil is a tough problem for filters. 


Even so, in the morning it's t 

Alaska is tough on people. Tough on auto parts. That's why we took Motorcraft 
oil filters to Alaska. And had an independent testing company test them in 50 
Ford, GM, and Chrysler cars and trucks in rugged pipeline country. 

The filters were changed at recommended intervals. But along the way they had 
to handle the sluggish oil flow in the bitter cold. And then contend with the choking 
dust of the baking summer. 

The result: after six months of these 
unbelievable temperature extremes and driving Motorcraft 
‘conditions, only one Motorcraft filter couldn’t 
take the punishment. 

No matter what you drive...wherever you 
drive, ask for Motorcraft oil filters...from Ford. 


They're tested tough in Alaska. T E ST E D T 0) U G H 


a few times with right amount of paint. Rotating drum 
transfers paint to pad without mess 


r 


Stroke this wheel 
your paint pad to load it with just the 


Adjustable pad lets wheels run flush 
against guiding surface of windowsill to 
give sharp, clean trim-line. 


begin with random pattern (above) then 
smooth in one direction. Little trim work 
is needed, since pads fit into corners 


Threaded handle on most large pads 
lets you add an extension pole when 
painting ceilings or floors. To paint walls, 


fiber pads are also ideal for tackling 


Pads ease job of painting ridged objects 
rough surfaces of shakes and masonry. 


such as this downspout section. Long- 


Tiny pads are also ideal for ornamental 


Small pads ease tedium. They come make quick work of painting small, 
railings and other irregular shapes. 


with some graining kits (above); and cramped areas such as shutter louvers. 
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4 It's got to be my cigarette. Salem 
bier d = gives me great taste. And enough fresh 


menthol to keep things interesting. 
You'd enjoy smoking, too, if 


s GET UP AND GO” 


Santana for 1977. This all-purpose, all-around single 
family car will let you get up and go anytime you wish. At 
home,on the boulevard or the highways, to school, to the 
market...anywhere youneed, Santanawill take youthere. 
Choice of four vancampers, three stationwagons and a 
personal surfer. All with full, one-year Ownercare warranty. 


Ready? Set? Go? 


santana 


— E D 


SEND ME COMPLETE INFORMATION FLEETWOOD ENTERPRISES, INC. 
COVERING SANTANA VANS E£) P. O. BOX 7638 RIVERSIDE, CA 92503 
DEPT. PS2 


Name Address 


City. State 


The Quality Name In Job-Fitted Work Shoes 


New — a one year warranty on 
Thorogood "Wear-Gard" shoes! If 
the soles don't last for one full year, 
you get a new pair free. (Same size 
and style.) 
This new family of Thorogood 
Wear-Gard' shoes has been designed 
for all-day-comfort and year-long 
durability. Look for the triangle/bar brand 
S on every pair — it stands for Wear-Gard 
the finest in Thorogood work shoes. 
564 — Roan Brown Fairway 
leather 8'' "Wear-Gard" boot, 
cushion-insole, black gum rubber 
stipple sole and heel. 


wear-gard 


Skillfully made by 


weinorenner 


SHOE COMPANY € MERRILL, WIS. 54452 715-536-5521 
A Division of Bata Shoe Co., Inc. 


Pad painting 
Continued from page 48: 


glish-made set includes three sizes 
of applicators. If you can't find it 
locally, write Westminster Export 
Co., Inc., 243 Corley St. NE, At- 
lanta, Ga. 30312. 


Using paint pads 

If you don't buy a tub set, you 
can use a flat pan or roller tray to 
hold paint. Daub the pad squarely 
into the paint, immersing only the 
fibers. Don't overload the applica- 
tor; gently wipe off excess paint 
on the edge of the tray. 

To paint walls or ceilings, first 
zig-zag paint on a three-foot-square 
area. 'Then smooth in one direction 
by gently pulling the pad across 
the newly painted area, feathering 
into previously painted areas with 
the back edge of the pad. Don't ap- 
ply paint too heavily, but if the 
pad pulls too hard, load it with 
more paint. 

Pads with guide wheels are 
handy for trim work. When you 
load these pads, be sure to keep the 
wheels free of paint. To trim, place 
the pad slightly away from the 
guiding edge, then gently slide the 
pad until the wheels touch the 
edge. Work from open spots into 
corners, pivoting the pad to work 
along sides. Brush paint on lightly 
in long, smooth strokes, going in 
one direction. Apply pressure with 
your forefinger to control closeness 
of the line. 

For fine trim work, you may pre- 
fer small pad applicators. These 
are also good for painting in tight 
crevices such as louvered shutters 
or radiators. Small pads also come 
with kits for applying antique fin- 
ishes to furniture. 

But don't confine your use of 
paint pads to inside jobs. The tiny 
applicators are just as handy for 
outside trim work; the medium-size 
pads speed up fence and awning 
paint jobs. And for rough-surface 
exteriors, you can't beat the large 
long-fiber pads. When you paint 
shakes or cement blocks with the 
grain, the fibers reach into all the 
surface depressions to give a 
smooth, even coat. 


Cleaning paint pads 

Care for your paint pads as you'd 
care for your rollers and brushes. 
Work out excess paint with news- 
paper, then pop the pad from its 
frame, clean with the proper sol- 
vent, rinse and let dry. Or, for a 
super-fast cleanup, use applicators 
with disposable pads—pop the pad 
out and toss it away. us 
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14 Day Free Trial : 
How to form your own corporation 


without a lawyer for under $5000 


by Ted Nicholas 
You may have considered incorporating. Accomplish this in the most eco- 
nomical way. You may already be in business and are looking for ways to save 
tax dollars or limit personal liability. 
You can benefit from this book if you are planning a one man business if you 
are associated with a partner or are the owner of any company. 
This exciting book shows you step by step how you can accomplish this for 
less than $50.00. It contains tear out forms for everything that is needed! 
This includes minutes, by-laws, and the actual certificate of incorporation! 
It is presented in simple, clear language. 
You'll learn of the many benefits of incorporating either an existing business 


or one that is planned. 


How to save from $300 to over $1,000 in the formation of the corporation! 


Some of the highlights of the Book include: 


How you can incorporate without any capital, absolutely 
zero! 


The many personal tax benefits of incorporating. 


How a corporation limits personal liability for the owner(s) 
to just the investment in the corporation 


How to actually form a corporation step by step including 
instructions on completing the forms. 


How to own and operate a corporation anonymously if 
desired to assure maximum privacy. 


How to form a non profit corporation and utilize tax 
“gimmicks” to personal advantage. 


Find out why lawyers charge huge fees for incorporating 
services even when often times they prefer not to. There is 
a fallacy in that most people feel it is necessary to have a 
lawyer to incorporate. 

Sub Chapter S Corporations. What they are. How to set one 
up. How to operate a business as a corporation, yet be 
taxed on individual tax rates if more advantageous. 

What a Registered Agent is. How assistance is provided to 


individuals who incorporate. 
COMMENTS FROM READERS 


Insurance Executive-"| want to buy several 
copies for my clients." 

Salesman—"If I'd known about this | would 
have incorporated years ago.” 

Lawyer- "This report is a handy reference for 
me." 


write this book.” 


GUARANTEE rx a 
Enterprise Publishing Co. guarantees that the in- E^ 
corporation system outlined in HOW TO FORM 
YOUR OWN CORPORATION WITHOUT A 


Sworn in the presence of 
'ublic R. nahn 
Secretary Treasurer 
Enterprise Publishing Co. 


Judge— "The author is experienced in the cor- 
porate world, giving him the qualifications to 


Lawyer—"Fantastic! Do you want a partner?” 
Artist—"'Good idea. Brings the concept of being 
incorporated within the reach of anyone." 


How a "professional" can benefit from incorporating. 
What a “foreign” corporation is. A State by State list of the 
filing fees. 

Learn how a corporation can sell its stock to raise capital 
at any time. 

How to arrange for any stock sold to an investor in a 
corporation to be tax deductible. 

How a single individual can be President, Secretary and 
Treasurer. There is no need to have more than a single 
stockholder. 

How an existing, unincorporated business anywhere in the 
United States can benefit by incorporating. Also included 
are the steps to take after incorporating. 

The reasons why 2/3rds of the corporations listed on 
the American and New York Stock Exchanges incorporate 
in Delaware — the State most friendly to corporations — 
and how you can have the same benefits as the largest 
corporations in America. 

What to do if you are already incorporated in another state 
and want to take advantage of incorporating in Delaware, 
without ever visiting the State. 

Learn why many "'side" businesses and investments should 
be separately incorporated. 


Business Owner-" was quoted a price of| 
$1,000 each for 3 corporations | want to| 
Form! This report saves me almost $3,000!"| 
Executive- "Should be in every business library." 
Publisher—"Will be forming two new corpora-| 
tions in January using this method.” 


PO-74C 
Chris Barton, Enterprise Publishing Co. 
6 Commercial St., Hicksville, New York 11801 


Please accept my order and send me How To Form Your Own Cor- I 
poration Without A Lawyer For Under $50 by Ted Nicholas at 
$14.95 plus $1.50 postage, handling, and insurance. | understand 
that | may return the book undamaged within 14 days of receipt 
for full credit or refund. 


Name 
Address 
City State Zip 


O | want to save postage charges and am enclosing my remittance. 
(Orders in excess of one (1) book must be prepaid.) 


OBill me Charge to: Easter Charge O 

Carte Blanche Diner's Club 
Card no.. Exp. date. 
Signature Interbank #. 


[| 
[| 
[| 
kamericard B 
I 
I 


Foreign orders accepted on a prepaid basis only. c2010 


DETROIT REPORT 


By JIM DUNNE 


Maverick and Comet will be 
different 


The new compacts Ford is readying to 
replace Maverick and Comet in 1978 
will have identical sheet-metal body pan- 
els, but strong styling differences will 
show up in the front and rear. The new 
Fairmont (Maverick) will have the type 
of single, rectangular headlights that 
have just become legal in the U.S. The 
grille will have a fine-mesh background 
overlaid with heavy eggcrate-pattern 
bars. The taillights, which will have a 
vertical theme, will be similar to those 
of the 1960's Mustangs. The Zephyr 
(Comet) will project a richer appear- 
ance, with dual rectangular headlights 
and Mercedes-like ribbed taillights. Both 
cars will be built in three body styles— 
two- and four-door sedans, and a four- 
door wagon. They will have a larger ex- 
panse of window glass, a wide range of 
engines, including the possibility of a 
four cylinder, and a hatch door for the 
station wagon. 


Diesel four-cycle is best 


At least that’s the way the new engines 
are going. The two-cycle diesel, an over- 
whelming best seller in buses and some 
heavy-duty trucks, will not be used in 
automobiles, The two-cycle diesel needs 
an expensive supercharger to fill the 
combustion chamber with air. It is also 
noisier and rougher running. It does 
have some distinct advantages, though, 
such as smaller size and lighter weight 
—very important in the small cars De- 
troit is building for the future. But, un- 
til the diesel catches on as a big seller, 
you won't see any deviation from the 
four-cycle design. The automakers will 
play it safe and sure with this innova- 
tion. With Chevrolet and GMC planning 
a V8 diesel for their light trucks next 
year, Chrysler is making moves to stay 
competitive. Reports say that a diesel 
engine based on the 225-cu.-in. slant 
six is being developed. It can be used 
in a variety of Chrysler vehicles. 


Rotary is still strong 


Reports from the U.S., Europe, and Ja- 
pan show that the rotary engine is not 
dead. In fact, it may stage a strong 
comeback in the next 18 months. Audi 
is reported to be preparing a larger 
version of the rotary used in the NSU 
Ro 80 model for a luxury model of the 
new Audi 100. The engine will be 50 
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percent bigger—about three liters, ac- 
cording to piston-engine measurement— 
and get better fuel economy. Audi is 
part of Volkswagen AG, a major owner 
of rotary-engine rights. Meanwhile, a 
new car using a rotary engine is re- 
portedly on the way in Japan—not nec- 
essarily a Mazda model. Toyota is deep- 
ly interested in the rotary. More prog- 
ress in solving the problems of fuel 
economy and emissions is reported from 
Curtiss-Wright, holder of U.S. rights to 
the engine. What it all adds up to is 
the possibility of more, not fewer, ro- 
tary-engine models in the fuel-conscious 
world of the 1970's and '80's. 


Rotary compressors for A/C 


At least one manufacturer of air-condi- 
tioning systems for automobiles is 
itching to a rotary compressor. York 
d ion of Borg-Warner, a major sup- 
plier to the auto industry, will put ro- 
tary compressors into production next 
summer, This marks the first time that 
the rotary design, said to be more ef- 
ficient, quieter, and smaller in size, will 
be made in volume production for auto- 
mobiles. The compressor has rotating 
vanes, like paddle wheels, that compress 
the coolant gas, as opposed to the pis- 
ton-type compressors, which have been 
universally used up to now. Two sizes 
will be built to meet the special needs 
of both large and small cars. York will 
continue to build the older piston-type 
compressor for replacement sales, but 
the rotary compressor is expected to re- 
place all other types before 1980. Look 
for other manufacturers to make similar 
changes in air conditioning soon. 


Don't count carburetors out 


Though fuel-injection systems are the 
apparent wave of the future, there is 
still a big need for carburetors, Detroit 
is finding that the carburetor can be sig- 
nificantly improved, and still cost much 
less to build than a more sophisticated 
fuel-injection system. GM is planning 
two new carburetors that will show up 
on its smaller cars of the next few years. 
They will control emissions better, and 
give better results in mixing fuel at all 
engine speeds. The carburetors are both 
dual-throat type, though one of the new 
carbs can provide both one- and two- 
barrel operation, depending on the driv- 
er's needs. The variable two-barrel will 
replace the single-barrel carburetor GM 
now uses on some of its engines, while 
the two-barrel unit eventually will re- 


place all present two-barrel types. Re- 
cent moves to fuel injection by many 
automakers had cast doubt on the future 
of the carburetor, But these latest GM 
designs illustrate the company's faith in 
the carburetor. 


GM spending big to get smaller 


As much money will be spent on “‘down- 
sizing" the 1978 GM intermediates as 
was spent on downsizing the big cars 
this year, say company officials. It'S easy 
to believe. The Chevelle and other in- 
termediates next year will start with the 
same downsizing, lightening procedure 
that the big cars got for 1977. In addi- 
tion to new chassis and bodies, new en- 
gines are in the works, including four- 
cylinder and V6 types. Standard wheel- 
base will be 108 inches, down from the 
116 inches of the 1976 models. Over- 
all length will be cut even more. The 
changes will put GM safely beyond the 
government-mandated fuel-economy av- 
erage of 18 mpg for 1978. GM is al- 
ready at a 18.4 mpg average, and with 
the changes in the intermediates, that 
average should approach 20 mpg. 


Capri will get citizenship 


Ford plans to make this sporty little 
European car a twin of the Mustang and 
build it in this country for the first time, 
beginning in 1978. The two cars will be 
introduced as new models in the 1979 
model year, and will share most body 
and chassis components. Ford will shift 
production of the Capri to Mustang as- 
sembly plants in this country and stop 
importing the car from Germany and 
England. Up to now Capri has been a 
separate design from the Mustang. It 
has always been imported from Ford of 
Europe. The switch is part of a plan to 
redesign the Mustang, which has suf- 
fered disappointing sales in recent years. 
Front-wheel drive is all but ruled out 
for these models. Instead they will be 
based partly on the new chassis built for 
the 1978 Maverick and Comet (see first 
item), and feature conventional drive 
and a "glassier" appearance. 


Changes for the Corvette 


The 1978 Corvette will undergo a two- 
part change. In the rear, the car will get 
the type of bubble window commonly 
seen in many of Corvette's competitors. 
Not as radical as the Porsche 924, the 
Vette will get a rear window somewhat 
like that in the pre-1968 Vettes. The 
change will be part of a redesign that 
will affect the body from the doors rear- 
ward. More storage room and perhaps 
a hatchback model are a part of this 
plan. A year later, in 1979, the front end 
will be restyled. Although no details 
are available at this time, it is believed 
that the hood will be built even lower 
and the nose shortened. The car will 
continue with a plastic body for the 
foreseeable future—even through 1981, 
when the Corvette will get its first major 
chassis change in more than a de- 
cade. us 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Off-Color Gear Oil. I recently pur- 
chased a quantity of EP 80 gear oil from 
a different manufacturer than before. 
The oil is a much darker shade of 
brown. Can you explain why? 
L.C.W., Ottawa, Canada 


The darker color of your gear oil could 
be due to a change in base stocks, addi- 
tive, or possibly contamination. A base 
stock ladditive change will not neces- 
sarily affect the performance proper- 
ties, but contamination could. We 
suggest you contact your gear oil 
supplier to determine the exact cause of 
the color difference. 
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Better to Replace than Repent! 
Please advise if any additive to be used 
in engine oil can stop or slow down 
leaks in engine main bearing seals. 
G.W., Carversville, Pa. 


Pennzoil recommends that worn bear- 
ing seals be replaced rather than to use 
an additive to slow or stop the leak. 


“White Stuff on the Dipstick." I have 
a 1963 Fairlane with a 260- V8 engine, 
and use it mostly for trips of 10 miles or 
less. The engine has 104,000 miles, 
uses no oil, and has never been over- 
hauled, except for a valve job. Oil and 
filter are changed every 2,000 miles, or 
about every 4% months. I use Pennzoil 
10W-40. I notice that my oil dipstick 
consistently has a white substance at the 
end of it when I check my oil. What is 
it? 

C.M., Emporia, Kan. 


The white substance results from con- 
densation of water due to your short- 
trip driving. It takes at least 15 miles at 
55 mph to expel moisture from the en- 
gine. Motor oil contains an additive to 
combat rust and corrosion. It combines 
with water to form an emulsion until the 
engine reaches a high enough tempera- 
ture to expel it by evaporation. The 


white substance is not harmful, and the 
fact that you have 104,000 miles on 
your 1963 Fairlane indicates that 
you've followed a sound maintenance 
program. Your motor oil has protected 
and preserved your engine. 


Correct Change. I have 4 cars, 2 in 
regular use and 2 **hobby"' Corvairs. I 
use Pennzoil SAE 10W-30 in our late 
model Hornet. And I use SAE 20W in 
winter, SAE 30 in summer in the Cor- 
vairs and our '69 Ambassador wagon 
with 125,000 miles. I change oil and fil- 
ters every 60 days. Is this overkill? 
S.M.M., Coal City, Ill. 


You're doing things beautifully, and 
your fine maintenance program has 
paid off. Thousands of other cars built 
the same year are in the junk yards. 


Right Oil, Right Filter. I plan to keep 
my new 1977 Pontiac Grand Prix for at 
least ten years. Should I use Pennzoil 
10W-40 in the cold months for easier 
starting, then use 20W-50 in the 
spring-summer-fall for high- 
temperature protection? I plan to 
change oil and filters twice as often as 
recommended. 

W.D.P., Norman, Okla. 


Using Pennzoil SAE 10W-40 with Z-7 
when temperatures are consistently low 
and changing to SAE 20W-50 during 
warm-weather months is an excellent 
idea. We recommend changing oil at 
least every 3,000 miles or every 90 
days, whichever comes first. The cor- 
rect oil filter for your '77 Grand Prix 
with 400-cu.-in. engine is Pennzoil 
Model PZ-2. 


Seals Aren't Sealing? J.C.B.’s De- 
cember concern with the emission of 
blue smoke from his car's exhaust upon 
starting could be the result of bad valve 
seals. Cracked or hard valve seals allow 
oil to run down the valve stem into the 
combustion chamber, if the valve is 


open, or just on top of the valves if the 
valve is closed. 


J.L., Richmond, B.C., Canada 


You are correct that faulty valve seals 
can cause an engine to emit blue smoke 
after startup. One would also expect oil 
consumption and valve deposits with 
bad valve seals. J.C.B. didn't mention 
unusual oil consumption, so we felt his 
problem was related to raw fuel re- 
maining in the intake manifold. 


Records are for Breaking! I can top 
D.M. of the Bronx, who said in one of 
your recent ads that he had 80,000 
miles on his '64 Olds with no problems, 
and M.H.F. of Reno, Nev. and his '64 
Olds Cutlass with 106,000 miles, that 
still runs beautifully. I drive a '66 Mer- 
cury Park Lane with 160,000 miles. 
I've used Pennzoil SAE 20W in winter, 
30 in summer for the past ten years, 
with no problems except tune-ups, and 
burn only one quart of oil every 1,000 
miles. 

L.J.G., Des Plaines, Ill: 


Since the ''People Write to Pennzoil’, 
ad you refer to appeared, we've re- 
ceived many letters such as yours ''top- 
ping the topper.’ We can only repeat 
what we said: ‘‘How sweet it is!" 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants.’ 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 85 Years 


am WTS INTHE BAG. 


This year, there’s a new bagging 
attachment for the IH Lawn 
It holds a full 5 bushels m 


of grass. There 
ra t aie i P - d MORE THAN 5,000 MEN WEAR THIS HAT. 
OFF attachments too, They're IH dealers, and they can give 
so your tractor can handle you the best service around, 
leaf sweeping, snow fi because every IH dealer has 
plowing, seeding, = to be able to service 
fertilizing and more. 2 A everything he sells. 


If you're looking at 

a lot of lawn around 

your place, you really 

aught:to look inio an 

IH Lawn Tractor. It's T. i Qui i l 

built with a big 36 inch à 

cut. A full yard wide, so K. FREE BOOK OFFER. 
vou can cut your grass in [ = Get your free Good 


Earth Handbook, full of 


less time. H you've qot 
useful tips, at your local 


more to mow, get an IH Lawn 
Tractor. In the long run, it's worth it INTERNATIONAL HARVESTER 


Doweling jig ines em up 


This German-made doweling jig should keep things in 
line as you drill. First, put boards to be joined in 
the desired final alignment (above). Then, reverse their 
positions so surfaces to be drilled face you (above, 
right). The double-sided jig and clamp secure the up- 
right board to the flat one and to the bench, and hold the 
two parts at the proper spacing. Next, drill matching 
holes through the appropriate upper and lower bush- 
ings. To drill additional holes, release the jig, push it to 
the right, and reclamp. When you’ve reached the mid- 
dle of the board, move the extreme right clamp over to 
the left end and complete the drilling. Finally, release 
the boards, reverse them on the bench, and join by tap- 
ping in fluted dowels (right). From Robert Wolff KG, 
5441 Weibern Kr., Ahrweiler, W. Germany.—D. Scott 
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2-stage bullet 
lets you fire a .22 
froma.3O-O6rifle 


Sabot is French for clog or wood- 
en shoe. In ordnance terms, it's the 
bore-sized carrier of a subcaliber 
projectile. This ballistic principle 
goes back to muzzle-loader days, 
but Remington's new .30-06 Accel- 
erator cartridge is its first success- 
ful sporting application. 

In effect, the Accelerator con- 
verts a .30-06 big-game rifle to an 
ultra-high-speed .22 for small-game 
hunting. With a sizzling muzzle 
velocity of 4080 feet per second and 
muzzle energy of 2033 foot-pounds, 
it outperforms conventional 


A 


Remington .30-06 Accelerator is short- 
er than standard cartridge for that caliber 
(photo, right). Sabot is shown as it 
leaves muzzle at 4080 feet per second 
(above, left), and is separated from bul- 
let 18 inches from muzzle. 


centerfire rifle rounds and delivers 
comparable accuracy. 

Loaded in the standard .30-06 
cartridge case, a .30 plastic sabot 
carries the Accelerator’s 0.224-inch 
55-grain bullet. After the sabot-en- 
cased projectile leaves the muzzle, 
air resistance peels open the sabot, 
which separates from the bullet and, 
after 15 to 20 yards, drops to the 
ground. The bullet travels in a re- 
markably flat trajectory. 

Suggested retail price of the 
Remington .30-06 Accelerator is 
$9.75 per box of 20.—Paul Wahl 


THE INTERNATIONAL CADET” RIDING MOWER. 
NO BETTER RIDE AT ANY PRICE. 


FREE BOOK 
OFFER. 


Get your free 
Good Earth 
Handbook, full 
of useful tips, at 
your local IH 
dealer. 


power options, 
there's a Cadet 


that's just right for 
vour mowing needs. 


2 ENGINE SIZES. 


With 5 and 8 horse- 


INTERNATIONAL HARVESTER 


The IH Cadet Riding Mower is designed 
to let vou handle vour acreage without 
the aches. Extra comfort is built into the 
padded seat. Extra durability built into 
the rugged automotive-type steel frame 
hidden under a stylish molded fiberglass 
body. It’s a great lawn term investment 


CREEPING 
RED FESCUE. 
7 " 


Fine texture, 
for a dense 
lawn: Good in 
shade. Mow 


KENTUCKY 
BLUE GRASS. 


Smooth, dark 
green texture. 
Not good in 
shade. Mow to 


n 1v5^-27 
sd 
Forms strong, 
dense turf in 
1-3 years, dor- 


mant in winter. 
Mow to 12” 


Grayish green, 
prettiest if 
fertilized regu- 
larly, goes 
brown in 

winter. Mowlow. 
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"SAY, SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Malfunctioning tach 


| bought a tachometer to install in my 
four-cylinder 1970 Volvo. The sending 
unit is assembled on a spark plug. The 
tach works very well, but after 2000 
miles on a new spark plug (on which 
the sending unit is attached), the tach 
shorts out. | put in a new spark plug, 
and it works well for about 2,000 miles 
more. 
| have used a Packard carbon wire 
and a plain wire to the spark plug, but it 
doesn't make any difference—it still 
shorts out. | have used AC43FS, Cham- 
pion L88A, Bosch W200T35—with the 
same results. | am at the end of all the 
suggestions people have given me. | 
hope you can come up with a sure 
thing. 
| have the sending unit on the num- 
ber two plug, if that means anything. 
Earle R, Steging, Hawthorne, Calif. 


The tach signal is taking too much of 


the juice away from the plug and short- 
ly causes the plug to foul. Step up the 
voltage and you'll have enough to han- 
dle the plug requirement and tach. 
About here you should start think- 
ing "Another good idea shot to hell.” 


Exhaust-system failure 


| have just had the third exhaust sys- 
tem installed on a '72 six-cylinder Val- 
iant Duster, and it has only 30,000 miles 
on the odometer. 

Is there any paint or other substance 
that can be applied to make the ex- 
haust system last longer? Do those high- 
temperature spray paints really work? 

Cliff Selasky, Venetia, Pa. 


Hold it a minute. Which came first, the 
chicken or the egg? I believe your can- 
cer is from the inside out—not from the 
outside in, as you suspect. So consider 
an exhaust system made from stainless 
steel, which is highly resistant to the 


corrosives found in the exhaust. Also one 
with a drain hole in low areas, where 
fluids tend to collect. 

High-temperature paints are for real. 
But remember to apply as directed, and 
don't expect much help. 

If all eise fails, remember the deai 
with the guarantee for as long as you 
own your car. 


Knocking problem 


| have a 1974 Chevelle Malibu Classic 
with a 350-cu.-in. engine and two-bar- 
rel carburetor. It has pollution-control 
(exhaust-gas recircula- 
jection reactor, and a char- 
coal canister to catch gasoline vapors, 
but no catalytic converter. 

| have routinely used Gulf's regular 
gasoline, and all but about 1500 of the 
car's 24,000 miles were city driving 
(mostly non-freeway). ! have used no 
fuel or oil additives. To the best of 
my knowledge ! have faithfully carried 
out the routine maintenance, including 
that required on the pollution-control 
equipment. (By the way, the EGR valve 
was found to be plugged at 12,000 miles 
and at 24,000 miles.) 

About a month ago | began to notice 
à knock, which got steadily worse. The 
knock was most noticeable at low 
speeds, when | accelerated moderately 
hard (as when pulling out of a parking 
lot into traffic). 

! rebuilt the motor, replacing rod in- 
serts and rings. | found a lot of very 


Introducing Dow Corning silicone rubber coating. 
The roof-to-basement brush-on maintenance/ 


ir coating. 


1. Seals roof, gable, and dormer additions. 
2. Seals roof vents, air ducts, skylights. and eaves. 
3; Seals flashings and chimney caps. 


4. Seals gutters, troughs, roof valleys. 
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Get versatile silicone rubber performance v 


venience with long-las' 
Be 


h brush-on con- 
ting Dow Corning silicone rubber coating. 


ause it's silicone rubber, it lasts five times longer than most 
phalt and plastic coatings, cove: 


twice the area, and offers lasting 

ion against weathering. And because 
it's liquid, you can brush, roll, or spra: 
it on smoothly and easil : 


Slicone Rubbe 
Coating 


caulk, sealants, adhesives, and coating. 


. Seals door, casement windows. 
. Patches and repairs masonry, cement, concrete block. 
Patches and repairs loose shingles. 
Patches and repairs wood and aluminum siding. 


DOW CORNING 


9. Rustproofs drains, plumbing joints. 

10. Rustproofs underside of sinks, dishwashers, 
11. Weatherproofs air conditioner covers. 
12, Rotproofs wood. 


hard, dark carbon buildup on top of 
the pistons, on top of the intake valves, 
and on their stems. There was also a 
fairly soft white powder buildup on the 
exhaust valves. The deposits were all 
| noticed that could account for the 
knock. 

All of this leads to the question, 
"What caused the knock, and how to 
prevent it?" 

Might the pollution-control equip- 
ment be partially responsible? Or the 
grade of the gasoline? (The owner's 
manual says to use 91 octane or better.) 
| would appreciate any comments you 
might have, as I'm not looking forward 
to doing this after driving every 25,000 
miles or so. 

R. J. Steward, Houston, Tex. 


Carbon is formed in proportion to the 
amount of oil and unburned gas in the 
combustion chamber and is directly re- 
lated to temperature and velocity of gas 
flow, both in and out. 

Also, some oils migrate more readily 
past intake valves and rings, since some 
gasolines burn cleaner than others. Your 
biggest problem is driving short dis- 
tances, at low speeds, with a lot of start- 
ups. The engine is at maximum efficien- 
cy only when all temperatures are at 
the normal operating range. It's then that 
clearances and systems operate best. 

You can minimize your problem by 
using heavier lubricants, a hotter ther- 
mostat, and keeping the carb and choke 
on the lean side of specs. Reduce cold 
idle time. Use some chemistry semian- 
nually, and consider a longer, faster 
drive when you use the carbon remover. 


Rpm problem 


| have a problem with my 1973 Chevelle 
Malibu 350 engine. When the car is in 
neutral the rpm is 1100, but in drive 
it's 600, The rest of the engine is in 
perfect spec. The car never did this be- 
fore. It used to turn less than 900 in 
neutral. 

Luis A. Gonzalez, Queens Village, N.Y. 


Something has changed to let more air 
into the manifold. It could be the idle 
throttle setting, an air leak in the carb, 
loose carb mounting, or a loose intake 
manifold. Also, the fast idle may not be 
disengaging completely. 


Pulls to one side 


| have a 1967 F-100 Ford pickup with 
utility bed, 455-c.i.d. Ford engine, New 
Process 435 four-speed, locking dif- 
ferential, and 310,000 miles on the 
odometer. It is a reformed six-cylinder 
power-company truck. 

This truck pulls to the right consid- 
erably under acceleration. When power 
is slacked, as in changing gears, it 
swerves to the left. This condition de- 
veloped suddenly after changing tire 
brands. | have since tried the previous 
tire brand without improvement. | have 
checked tires, springs, differential, front 
alignment, and shock absorbers to no 
avail. Got any ideas? 

Richard Y. Stanley, Patrick Springs, Va. 

Continued 


Style isn't anything you can practice. 
It's something you're born with. 
Like Dino. Very long, very thin, 

very elegant. 
Wherever you 

smoke Dino it tells 


people youre a 
man with a style of 


your own. 


DINO 
DY GOLD LADEL 


APRIL 1977 


Andersen Windowalls 


ood windows 
and gliding doors 
when you 


* 
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“Say, Smokey—” 


[Continued] 


Your trouble is a locking rear differ- 
ential and two different tire diameters 
in the rear. Now right off you say, 
"Can't be." But pull a tape around the 
O.D. of the mounted tires and you'll 
probably find one larger. Different rim 
widths change O.D. 

Tire pressure can do it too. 

And tires are not held that close to 
spec. I've seen two different price mod- 
els in the same manufacturer's line (and 
marked exactly the same) vary one inch 
or more in O.D. 

As a rule, this problem doesn't show 
up in standard differential. 


About burned valves 


Why do they say you will burn out the 
valves if you have too lean a mixture? 
Is it because more carbon dioxide is 
being made than carbon monoxide? 

S. Brumbill, Howell, Mich. 


No. It's just that an excessively lean 
mixture creates too high a temperature 
for the engine to handle metallurgically, 
so bad things happen. The valves are 
especially susceptible. They just can't 
stand the thermal cycle. The incoming 
air-fuel mix is cold (in the 100-150-de- 
gree range). Yet during combustion, 
temperatures may reach a few thousand 
degrees. This tends to create burned and 
cracked valves and warped valve seats. 


Wants to be race mechanic 


| would like to know how to get started 
as race-car mechanic and car builder: 
what | should learn, what skills | should 
know, and how to strike out on my own 
after l've gathered some experience in 
this area. 

Greg Robb, Troy, Mich. 


Greg, what you want to do is going to 
be very hard to accomplish. At this time 
auto racing is not drawing very many 
investors. There is a large surplus of 
experienced drivers, mechanics, and car 
builders. 

But there is always room for a better 
man. A good race-car mechanic should 
know a lot about physics, chemistry, 
mathematics, and aerodynamics. Secon- 
dary skills such as welding, machine- 
tool operation, metal forming, etc., will 
simply put you even with the majority. 
The key to success would be superior 
knowledge in the subjects | mentioned; 
you could apply this with your mechani- 
cal skills for success. 

You may doubt the importance of my 
first advice. But racing is simply a study 
of maximum utilization of available in- 
put energy and maximum control of a 
mass in motion. 

From a mechanic-builder's standpoint, 
the contest is between yourself, energy, 
mass, and time. The race itself is be- 
tween drivers. If you approach racing as 
I suggest, you will probably be surprised 
with the mystery and secrets of the world 
and its elements. Eventually, racers retire 
from pressure of competition, and you 


would have the knowledge to enable vou 
to finish your life in an interesting, use- 
ful, and well-paid way. 


Starting woes 


| own a Plymouth Valiant with the 225- 
c.i.d. slant-six. In warm weather it must 
be cranked for an extended period to 
restart when the engine is warm. This 
problem disappears in cooler weather, 
but then the car constantly dies on accel- 
eration at low speeds. It runs fine the first 
minute on a cold morning. However, as 
soon as it starts to warm up, it will stut- 
ter and stumble, or quit when you step 
on the gas. | thought this might be due 
to the electronic heating element on the 
automatic choke opening too soon, but 
| hesitate to disconnect it. Two different 
garages have worked on these cars, play- 
ing with the choke linkage and making 
other adjustments on the carburetors, 
but they can't seem to nail down the 
problem. 

Michael L. Weber, Omro, Wis. 


First you have to separate the problems, 
though both are in the carb. 

Hot-start trouble is from too rich a 
fuel mixture; when you park a hot en- 
gine, especially in warm weather, the 
carb and fuel in it are heated to vapori- 
zation. Emission laws say the vapor can- 
not be vented to the atmosphere any 
longer. So far, no attempts to store the 
vapor (without flooding the manifold) 
are likely to get a Nobel Prize for achieve- 
ment in either physics or chemistry. 
What to do about it? | don't know. So I 
won't get the prize either. 

Cold drive-off stalls and cold-start 
stalls are caused by a lean mixture. 
Again emissions are involved, and the 
choke is at its absolute minimum in this 
mode. Here you can help yourself, but 
the accelerator pump and choke systems 
have to be dead right. Even a few thou- 
sandths of an inch can make the differ- 
ence between fair and horrible. 

The name of the game is maximum 
choke and maximum accelerator-pump 
shot. Examine the accelerator pump very 
carefully for damage. 

One last thought on hot start: We 
can't do much with the vapor problem, 
but | do find an extra-powerful battery 
and big battery cables help. Ignition gets 
more power this way and can handle 
over-rich mixture much better. How? It 
turns out that the starter robs ignition 
of its fair share with borderline battery 
and cables. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—,"" 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


ONLY DATSUN 


has the small pickup with room inside for long legs and large loads. 


Like most small pickups, 
Datsun's exclusive King Cab" has 


a6-ft. bed for hauling stuff outside. 


Unlike any other small 
pickup, it has room for hauling 
stuff inside. Up to 11.3 cu. ft. of 
storage space behind the seats. 

And unlike any other small 
pickup truck around, it comes 
with reclining bucket seats. Plus 
such surprising features as more 


leg space than some full-size rigs. 


Full carpeting. And an extra-long 
wheelbase for smoother rides. 


Not surprising, it's stingy on 


gas. 32 MPG on the open road, 
22 around town with manual 
transmission. Of course, those 
are EPA figures. So your mileage 
may differ depending on the 
condition of your truck and how 
you drive. California mileage 
slightly lower. 


Suddenly 


it’s going to dawn on you. 


J Small Pickup. 


One more strong point: 
King Cab utilizes the same 
all-steel body construction and 
rugged ladder-lattice frame as the 
Li'l Hustler that won the teeth- 
rattling Baja 500. So you know it 
can take a load of punishment. 

If by chance it ever does 
need service, you can count on 
some strong backing from over 
4,000 Datsun service technicians. 

Add it all up and it's pretty 


, easy to see why Datsun is 


America's Number One Selling 


Please send me complete details 
aboutthe 1977 Jamboree. 


WITH THE 1977 


Jamboree 


Partofthe fun of owning a 1977 
Jamboree is picking the plan that 
fits yourneeds. Jamboree has 'em. 
Choose from five family planned 
models in lengths from 20' to 22.5’ 
including rear and side bath, rear 
dining and even a special enter- 
tainment model. Choose from 
three interior color schemes, too. 
The all-purpose 17' Jamboree Il is 
also available for couples. Plan 
ahead for great family vacations. 
Jamboree has the plan. 
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I l 
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Dept. PS2 


BATH | punk 


Model G-22.5'. Sleeps five. 


FLEETWOOD 
ENTERPRISES. INC. 


RIVERSIDE. CA 


Carolina. 


Itsalotof . 
great vacations. 


Whatever kind of vacation you're looking 
for, you'll find it in South Carolina. 

And to help you plan your vacation, we'll 
send you the new South Carolina Trip Kit— 
free! It'll tell you about things to do and 
places to stay. And there are maps to show! 
you how to get there once you get here. 

Wherever you go in South Carolina, , 
you'll find alot of great vacations. Just : 
clip the coupon to find out how they 
can all be yours. 


FREE SOUTH CAROLINA TRIP KIT 
Name 
Address 

City State. 


c cA B. 


E South Carolina Division of Tourism, Room 467, Box 78, Columbia, S.C. 29202 i 
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Rubber tires 
from weeds 


A desert shrub with the exotic 
name of guayule, capable of produc- 
ing high-quality natural rubber, is 
being investigated by researchers at 
Goodyear Tire and Rubber Co. as 
a possible alternate source of rub- 
ber. Also under consideration as 
potential rubber-bearing plants are 
goldenrod, sow thistle, and rag- 
weed. 

Rubber from weeds is not a new 
development—the U.S. government 
planted 30,000 acres of guayule to 
offset reduction of rubber imports 
caused by World War II. But the 
advent of synthetic rubber in the 
1950's made harvesting guayule un- 
necessary. However, the petrochem- 
icals vital for synthetic-rubber 
production are now becoming scarce 
and costly, resulting in an increas- 
ing demand for natural rubber. (It’s 
estimated that natural rubber will 
hold 40 percent of the world mar- 
ket by the mid-1980's.) 

Guayule, the subject of most at- 
tention, is grown in semi-arid re- 
gions such as Arizona and southwest 
Mexico. After two years’ growth, 
the plant is deleafed, and the rub- 
ber is collected from the roots and 
leaves by grinding and centrifuging. 
It is then immersed in a chemical 
solvent to extract impurities. In 
quality, tensile strength, and resili- 
ence, guayule rubber is comparable 
to hevea (rubber tree) rubber, now 
the only practical source of natural 
rubber. 

Whether ragweed and other 
plants could eventually yield high- 
quality rubber is unknown. 'Their 
low molecular weight and high level 
of impurities result in a poor-qual- 
ity rubber, but this might be cor- 
rected by plant breeding. 

Dr. James D. D'Ianni, the direc- 
tor of research at Goodyear, stresses 
that the project is still in the exper- 
imental stage. Little is known about 
the feasibility of marketing these 
weeds, and harvesting would have 
to be on a large scale—25,000 tons 
annually—to make the project eco- 
nomically successful. 

But one day the rubber you 
burn while racing away from the 
stoplight could conceivably be 
made from one of the lowliest of 
plants, the common weed.—Eliza- 
beth C. Bendall 


We developed an exciting new consumer 
marketing concept. It's called "stealing." 
That's right, stealing! 

Now if that sounds bad, look at the facts. 
Consumers are being robbed. Inflation is 
stealing our purchasing power. Our dollars are 
shrinking in value. The poor average consumer 
is plundered, robbed and stepped on. 

So the poor consumer tries to strike back. 
First, he forms consumer groups. He lobbies 
in Washington. He fights price increases. He 
looks for value. 


So we developed our new concept around 
value. Our idea was to steal from the rich 
companies and give to the poor consumer, 
save our environment and maybe, if we're 
lucky, make a buck. 


A MODERN DAY ROBIN HOOD 


To explain our concept, let's take a typical 
clock radio retailing for $39.95 at a major 
retailer whose name we better not mention or 
we'll be sued. It costs the manufacturer $9.72 
to make. The manufacturer sells the unit 
to the retailer for $16. 


THE UNCLE HENRY PROBLEM 


Let's say that retailer sells the clock radio 
to your Uncle Henry. Uncle Henry brings it 
home, turns it on and it doesn't work. So 
Uncle Henry trudges back to the store to 
exchange his “lousy rotten" clock radio for a 
new one that works (“lousy” and “rotten” 
are Uncle Henry's words). 

Now, the defective one goes right back to 
the manufacturer along with all the other 
clock radios that didn't work. And if this 
major retail chain sells 40,000 clock radios 
with a 5% defective rate, that’s 2,000 “lousy 
rotten” clock radios. 


CONSUMERS PROTECTED ALREADY 

Consumers are protected against ever seeing 
these products again because even if the 
manufacturer repairs them, he can't recycle 
them as new units. He's got to put a label 
on the product clearly stating that it is 
repaired, not new, and if Uncle Henry had his 
way the label would also say that the product 
was “lousy” and “rotten.” 

It's hard enough selling a new clock radio, 
let alone one that is used. So the 
manufacturer looks for somebody willing to 
buy his bad product for a super fantastic 
price. Like $10. But who wants a clock radio 
that doesn't work at any price! 
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ENTER CONSUMERS HERO 


We approach the manufacturer and offer 
to steal that $39.95 radio for $3 per unit. 
Now think of it. The manufacturer has 
already spent $9.72 to make it, would have to 
spend another $5 in labor to fix and 
repackage it, and still would have to mark the 
unit as having been previously used. So he 
would be better off selling it to us for $3, 
taking a small loss and getting rid of his 
defective merchandise. 

Consumers Hero is now sitting with 2,000 
“lousy rotten” clock radios in its warehouse. 


Here comes the good part. We take that 
clock radio, test it, check it and repair it. 
Then we life test it, clean it up, replace 
anything that makes the unit look used, put a 
new label on it and presto—a $39.95 clock 
radio and it only cost us $3 plus maybe $7 to 
repair it. 


Impossible-to-trace 
x x Guarantee x x 


We guarantee that our stolen products 

will look like brand new merchandise 

without any trace of previous brand 
identification or ownership. 


We take more care in bringing that clock 
radio to life than the original manufacturer 
took to make it. We put it through more tests, 
more fine tuning than any repair service 
could afford. We get more out of that $10 
heap of parts and labor than even the most. 
quality-conscious manufacturer. And we did 
our bit for ecology by not wasting good 
raw materials. 

NOW THE BEST PART 

We offer that product to the consumer for 
$20—the same product that costs us $3 to 
steal and $7 to make work. And we make $10 
clear profit. But the poor consumer is glad we 
made our profit because: 

1) We provide a better product than the 

original version. 

2) The better product costs one half the 

retail price. 

3) We are nice people. 


NATIONAL Consumers Hero has been made 


8 SALES 


possible by grants from the 
GROUP JS&A National Sales Group. 


consumer concept lets 


boy stolen m merchandise 
ed willing to take a risk. 


BUT THERE'S MORE 
Because we are so proud of the mer- 
chandise we refurbish, we offer a longer 
warranty. Instead of 90 days (the original 
warranty), we offer a five year warranty. 


So that's our concept. We recycle “lousy 
rotten" garbage into super new products with 
five year warranties. We steal from the rich 
manufacturers and give to the poor consumer. 
We work hard and make a glorious profit. 


To make our concept work, we've 
organized a private membership of quality 
and price-conscious consumers and we send 
bulletins to this membership about the 
products available in our program. 


Items range from micro-wave ovens and TV 
sets to clock radios, digital watches, and 
stereo sets. There are home appliances from 
toasters to electric can openers. Discounts 
generally range between 40 and 70 percent 
off the retail price. Each product has a 
considerably longer warranty than the original 
one and a two week money-back trial period. 
If you are not absolutely satisfied, for any 
reason, return your purchase within two 
weeks after receipt for a prompt refund. 


Many items are in great abundance but 
when we only have a few of something, we 
select, at random, a very small number of 
members for the mailing. A good example was 
our $39.95 TV set (we had 62 of them) or a 
$1 AM radio (we had 1257). In short, we try 
to make it fair for everybody without 
disappointing a member and returning a check. 


EASY TO JOIN 


To join our small membership group, 
simply write your name, address and phone 
number on a slip of paper and enclose a check 
or money order for five dollars. Mail it to 
Consumers Hero, Three JS&A Plaza, North- 
brook, Illinois 60062, %Dept. PS. 

You'll receive a two year membership, 
regular bulletins on the products we offer and 
some surprises we would rather not mention 
in this advertisement. But what if you never 
buy from us and your two year membership 
expires. Fine. Send us just your membership 
card and we'll fully refund your five dollars 
plus send you interest on your money. 


If the consumer ever had a chance to strike 
back, it's now. But act quickly. With all this 
hot merchandise there's sure to be something 
for you. Join our group and start saving today. 


C Consumers Hero, Inc. 1977 


MOIORCYCLING 


By RAY HILL 
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New battery charger 


A battery charger is a good investment. 
It pays for itself after a few uses. And 
you avoid the hassle of taking the bat- 
tery to your motorcycle shop and then 
going back for it when it's ready. 

For the last few weeks l've been 
using a new Sears unit to keep my un- 
used motorcycle batteries charged. The 
unit can charge either six- or 12-volt 
batteries—you flip a switch to the de- 
sired voltage. A built-in safety system 
prevents overcharging. The charger 
comes with detailed instructions that 
not only tell you how to use it, but also 
provide some interesting insights into 
battery charging in general. 

You can vary the charge rate—from 
0.1 to 1.5 amps—by turning a knob. A 
small window gauge indicates the rate. 
You can also charge your car battery 
with it: Flip a switch and the unit puts 
out six amps—not a fast rate, but if 
you're not in a hurry, it'll do the job. 

A couple of things to remember: Don't 
set the unit at six amps when charging 
a motorcycle battery. Most motorcycle 
batteries are too small to handle that 
kind of amperage. And if you are charg- 
ing a six-volt motorcycle battery, make 
sure the switch is set at six volts. Run- 
ning 12 volts through a six-volt battery 
can ruin it. 

Available in Sears stores, the battery 
charger costs $29.95. 


Stay in shape 


Most top off-road competitors have a 
regular exercise program. They have to. 
The punishment a human body takes 
when riding a 40-minute moto or a 
tough enduro at race-winning speeds can 
be brutal. Some road racers have even 
been known to work up a sweat on a reg- 
ular basis, because they know a well- 
conditioned body with supple muscles 
tends to suffer less injury tumbling down 
the asphalt at speed than one that's 
flabby and overweight from inactivity. 
And the increased stamina helps improve 
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concentration during long events, an im- 
portant item in road racing. 

Exercise is important to nonracers, 
too. Whether you street-ride, tour, or 
trail-ride, you'll find that you'll be able to 
do it better and enjoy it more if you're 
in shape. On long street rides and cross- 
country tours, body discomfort and aches 
and pains are less when muscles are 
in tone. And out on the trail it's easier 
to pull your trail bike out of a bog, and 
to get your wind back. And as with the 
racers, if you do take a spill, your 
chances of injury are lessened if you're 
fit. 

A good Monday-Friday routine is one 
that consists of pushups, situps, jogging, 
and stretching. After a few weeks of 
regular exercise, you'll be amazed at 
how much more enjoyable riding will be, 
and how much better you'll be at it. 

One important thing to remember— 
consult your doctor before undertaking 
any exercise program. 


Safety-wire drill jig 


Safety-wiring vital nuts and bolts so 
they don't vibrate loose is a required 
part of racing. And though the demands 
of noncompetitive riding are less severe, 
many veteran street and trail riders al- 
so safety-wire vital fasteners. If you're 
out on the trail and your transmission 
detent plug falls out of the bottom of 
your engine, you may not lose a race. 
But you'll have a hard time keeping the 
transmission in gear on your way home. 
And you'll lose the oil from the trans- 
mission. 

The biggest problem with safety-wir- 
ing is drilling the hole through the flats 


on the nut or bolt-head. Because you're 
drilling at an angle, the bit tends to slip 
off. And it's easy to break the small bit 
as you drill. 

A good answer to the problem is a jig 
I've been using. It holds any size nut 
or bolt from 10mm to 40mm across- 
the-flats, which covers about anything 
you'll want to safety-wire. The jig lets 
you drill a 1/16” hole from one flat to 
the adjacent flat. The 0.0625” hole meets 
SAE specifications for use with safety 
wire that’s 0.025 to 0.051 inches in 
diameter. 

You can use the jig with a hand drill. 
But the device works best, and you 
break fewer bits, when you use it with 
a drill press. It's $15.80 from Richard- 
son, Box 147, Westboro, Mass. 01581. 


Precision plug-gapping tool 

One thing that separates good engine 
tuners from poor ones is their attention 
to detail. That includes gapping spark 
plugs. If plug gap is supposed to be 
0.030, then each plug will be exactly 
0.030. No more, no less. 

In keeping with this philosophy, Ac- 
cel has a tool designed to gap a plug 
with close accuracy. You just screw in 
the plug, turn a little thumbscrew 


Y ; 


against the side electrode to hold it in 
place, swing the gapping blade between 
the electrodes, and twist a screw that 
pushes the bottom electrode up toward 


the center electrode. When you've 
turned the screw as far as you can, the 
plug is properly gapped, and the elec- 
trodes are parallel. 

It comes with 10 gapping blades: 
0.020, 0.025, 0.030, 0.032, 0.035, 
0.040, 0.044, 0.050, 0.060, and 0.080 
inch. These gaps will cover most appli- 
cations. If you want to set the gap at a 
different width, you won't be able to use 
this tool. 

The biggest drawback, though, is the 
price—$31.10, compared with a couple 
of dollars for a conventional gauge. But 
the device is easy to use. There's no 
bending the side electrode up and down 
trying to find the right gap. If the gap 
is too narrow, the beveled edge of the 
adjusting blade pries the electrodes 
apart to exactly the right distance. Too 
wide, and a screw closes them. 

If you do your own engine work, you'll 
like this tool—if you can afford it. It's 
from Accel, Box 142, Branford, Conn. 
06405. Hs 


YOU CAN WIN ONE OF 10 TRIP PRIZES. 
AROUND THE WORLD — TO EUROPE — TO ANY NORTH AMERICAN CITY! 


Valvoline performance and quality have been winning friends 5S ID PRIZE TRIPS —7-day trips for two to the North 
around the world for 111 years. And now, Valvoline is out to win American city of your choice or $1,500 in cash. 
you over with the "Winning-The-World-Over" Sweepstakes! RD P S —Three-piece matched sets of 


10 ul F 
Now wherever you buy top-quality Valvoline® Motor Samsonite luggage. 
Oil? you can also enter our Sweepstakes for a chance 
to win your share of these exciting prizes: 


J ND F E—A 14-day around-the-world trip for 
two or $10,000 in cash. 


* 4 FIRST PRI —7-day trips for two to the 


European city of your choice or $3,000 in cash. 
Valvoline. 


Winning the world over since 1866. 


Valvoline Oi Company. Ashland, Ky. Remand Dui 


Visit the participating store that sells Valvoline Motor 
Oil and pick up an entry form. You may be a winner in 
the "Winning-The-World-Over" Sweepstakes. You're 
always a winner with Valvoline quality! 


iot Aahand Oi Ine 


“No purchase necessary Sweepstakes offer open to residents o! the United States and Canada. Void in the states of Maryland. Missouri, Wisconsin and wherever prohibited by law. Sweepstakes closes June 30. 1977 
Entry forms and details available at all participating stores where Valvoline is sold. Ohio residents only may send a selt-addressed stamped envelope to Valvoline. PO. Box 8094. Blair. NE 68009 for an entry form. 


Constant-mesh 
transmission 


* selects gear ratios 
. automatically 


By RAY HILL 


I pointed the motorcycle up a de- 
serted trail in the woods and twist- 
ed the throttle. The front wheel 
came off the ground slightly as the 
machine shot forward. Just another 
trail ride? No—I was testing a 
machine like no other I had ever 
ridden. Housed in the engine cases 
between my feet was a four-speed 
transmission that shifted itself. 

As I sped up the trail on the 
Husqvarna 360 Automatic, the only 
way I could tell the transmission 
was shifting was by sound; I could 
hear the engine rpm build up, then 
drop away as the transmission se- 
lected the next higher gear. There 
was no jerkiness during shifting, no 
temporary loss of power. 

I soon found that the transmis- 
sion had other advantages over con- 
ventional gearboxes. I was always 
in the right gear, no matter how 
steep the hill or how fast or slow I 
was going. I didn't have to worry 
about killing the engine if I stopped 
halfway up a steep hill and tried 
to take off again. My hand didn't 
get tired pulling the clutch lever— 
there wasn't one to pull. And be- 
cause I didn't have to worry about 
a clutch lever or gear-shift pedal, I 
could concentrate more on my rid- 
ing. 

Even more intriguing is the 
mechanical simplicity of the trans- 
mission—both in its operation and 
in its ease of removal. To remove 
the transmissions in my own trail 
bikes, and in most other motorcy- 
cles, you first have to remove the 
engine from the machine. ‘Then 
you have to split the engine in half 
to get at the transmission—a time- 
consuming job. 

To remove the transmission from 
the Husky, you merely remove the 
sidecovers and pull out the trans- 
mission. The engine stays in the 
frame. The transmission can be re- 
moved in about 10 minutes with just 
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Disassembled transmission looks like 
this.: Parts shown are from demonstra- 


Removing left sidecover reveals 1st- 
gear clutch on end of crankshaft. Direct- 
ly behind it is gear-hub assembly that 
contains 2nd, 3rd, and 4th gear clutches. 


Paso 
Removing right rear sidecover lets you 
take out, the countershaft with its four 
gears. Removing the transmission takes 
only about 10 minutes. 


a few simple tools, and it takes only 
a few minutes for total disassembly. 
After you take the transmission 
apart once more and are familiar 


tion engine, and arrows indicate cut- 
aways not found in production unit. 


After removing 1st gear clutch-hub ag 
sembly from end of crankshaft, gear-hub 
assembly containing 2nd, 3rd, and 4th 
gear clutches is withdrawn from engine. 


Demonstration gear-hub assembly con- 
taining 2nd, 3rd, and 4th gear clutches 
has cutaway in part of clutch drum to 
show the three centrifugal clutches. 


with it, removal and complete tear- 
down can be done the second time 
in about 15 minutes. 

Continued 


3/1977 AAW. Reynolds Tobacco Co 


‘But me, only one cigarette delivers. Winston. A 
I get real taste and real pleasure every rs io: up. 
I wont settle for less. Would y 


19 mg, “tar”. 12 mg. nicotine av. pi 


FREEWHEEL 


3rd GEAR 


How it works. First gear: When engine rpm reach about 2000, 
the three arms of the centrifugal clutch on the left end of the 
crankshaft overcome the spring tension holding them shut, 
and they wedge against drum A—so drum A turns. Gear B, 
attached to drum A, also turns. Gear C, meshed with gear B, 
turns, Shaft D is attached to gear C, so it also turns, Gear E 
is splined to shaft D, so it turns. Gear F, meshed with gear E, 
also turns. Now comes the tricky part. There’s a freewheel be- 
tween gear F and gear G, another between gear G and gear 
H, still another between gear H and shaft |. Because of the 
freewheels between the gears, all the gears on shaft |, and 
shaft | itself, are forced to rotate along with gear F. Sprocket 
J is attached to shaft I, so it rotates. That's first gear. Here's 
how it shifts to second. Remember, because of the freewheels, 
all four gears on shaft | are turning. Because gear G is meshed 
with gear K, gear K is also turning. Gear K is attached to the 
end of the hollow shaft that extends from the second-gear 
clutch L. So the second-gear clutch is also turning. As vehicle 
speed increases, arms of the second-gear clutch fly apart, 
wedging against clutch-basket M, which is attached to gear 
C. At this point we are in second gear. The second-gear clutch 
is no longer the receiver of power, but the transmitter. Power 
flows now through the second-gear clutch L to gear K, which 
is attached to the hollow shaft of clutch L. Power goes from 
K to shaft | through the freewheels between G and H, and be- 
tween H and |. Gear E, which transmitted power when the 
transmission was in first gear, is still turning at the same rpm 
as gear K. Gear G, however, is turning at a greater rate of 
speed than gear F, and because of the freewheel between F 
and G, gear G is allowed to turn faster than gear F. So even 
though E is still transmitting power to F, the power doesn't 
go past F. To understand how the freewheel works, look at 
the exploded drawing of the freewheel. Say that A-2 is the 
hollow shaft of gear G, and that A-1 is the hollow shaft of 
gear F. When A-1 spins, the freewheel arms wedge against 
A-2, making it spin. If another force makes A-2 spin faster, 
the spring-loaded arms of the freewheel continue to press 
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against shaft A-2—but as long as A-2 continues to spin faster 
than A-1, no power can be transmitted to A-2 from A-1. Be- 
cause of that, gears K and E can spin at the same rpm, but 
gears G and F can rotate at different rpm without conflict. 
Okay, let's prepare to shift to third gear. Because power is 
transmitted via the freewheels from gear G to shaft |, gear 
H is under power and turning. Because gear H is meshed with 
gear N, gear N is also turning. Gear N is attached to the end 
of the hollow shaft that's attached to the third-gear clutch O, 
so the third-gear clutch is also turning. As rpm of O continue 
to increase, centrifugal force causes the arms of O to fly apart, 
wedging against clutch-basket M. At precisely the instant 
clutch O wedges against clutch-basket M, the transmission is 
in third gear. Clutch O becomes the transmitter of power in- 
stead of the receiver. Power flows through O to N to H, and 
from gear H to shaft | through the freewheel between H and 
|, and from | to J. At this time gears K and E are turning 
at the same rpm as gear N. But gear F is turning slower than 
gear G, and gear G is turning slower than gear H, which is 
now transmitting power to |. The freewheels between F and 
G, and between G and H, allow this. Let's make the shift to 
fourth. While in third, the freewheel between H and | makes 
I turn. Because gear P is attached to shaft I, it also turns. Gear 
Q is meshed with gear P, so it too turns. Q is attached to the 
hollow shaft of fourth-gear clutch R, so the fourth-gear clutch 
is turning. As rpm of R increase, the arms of clutch R fly 
apart and engage clutch-drum M. At this point we are in fourth 
gear. Clutch R becomes the sender of power instead of the re- 
ceiver. Power is transmitted from R to Q to P to | to J. One 
important thing to remember: Crankshaft rpm is the single 
factor that determines when the first-gear clutch on the end 
of the crankshaft engages drum A. But rear-wheel rpm (ve- 
hicle speed) determine when the second-, third-, and fourth- 
gear clutches engage. Each time the transmission upshifts, 
engine-rpm decrease. As the throttle is held open, engine 
rpm increase again, increasing vehicle speed, and the next 
higher clutch engages. 


Power is transmitted from the 
crankshaft through gears, clutches, 
and freewheels (all of which are 
metal). There are no belts, fluid 
torque converters, bands, valves, or 
any of the other parts normally as- 
sociated with automatic transmis- 
sions. 

How does the Husky 360 com- 
pare with other motorcycles that 
have automatic transmissions—the 
Rokon 340, Honda 750, and Moto 
Guzzi 1000? 

The transmissions in the Honda 
and Guzzi have fluid torque con- 
verters similar to those in an auto- 
mobile’s automatic transmission. 
The transmissions are heavy and 
complex, and rear-wheel response 
to throttle command is fairly slug- 
gish. And the transmissions are not 
totally automatic; they have a low 
and high range, which is manually 
operated. 

The transmission in the Rokon 
340 uses a snowmobile-like torque 
converter fastened on one end of 
the crankshaft. A V belt runs from 
the torque converter to a reduction 
box. And a drive sprocket from the 
reduction box transmits power to 
the rear wheel via a chain. This ar- 
rangement works well. But the belt 
and torque converter are exposed 
to the elements, and the mechanism 
has a reputation for reduced per- 
formance under some wet condi- 
tions. 

The Husky transmission is to- 
tally enclosed, lightweight, easy to 
work on, without external belts to 
wear, and unaffected by water. 

There is one drawback, though. 
Release the throttle at speeds be- 
low approximately 30 mph, and the 
transmission disconnects between 
engine and drive sprocket—so the 
motorcycle freewheels. If you're 
headed down a steep hill and both 
brakes are out, you can’t use the 
engine as a brake, as with a con- 
ventional machine. 

Husqvarna developed a similar 
motorcycle for the Swedish army, 
which wanted a bike its troops 
could ride easily without the has- 
sle of shifting gears. The Swedish 
army is scheduled to receive over 
3000 of the machines in 1978. Hus- 
ky feels American riders would also 
like this convenience, so the bike is 
being sold here, too. ) 


HUSKY 360-A SPECS 
Engine displacement 354cc 
Engine type 2-stroke 
Carburetor 36-mm_ Bing 
Fuel-tank capacity 
Overall gear ratios, ist: 
2nd: 
3rd: 
Ath: 
Rear shock travel 
Front fork travel 
Wheelbase 
Saddle height 
Electrical 
Weight approx. 216 Ib. 
Price ius $1995 


it works 
longer than 
you do. 


Because Right Guard Deodorant Stick 
has all-day odor protection. 


The same all-day protection that's made 
Right Guard the No. 1 men’s deodorant for 
years. So even when 

you work an extra- 


long day, it works 
longer than you do. 
Right Guard 
Deodorant Stick. 


CIMEGAUETTE COMPANY wrr 


Don't get dressed without it. 
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FREE BLUEPRINTS 
and PLAN READING LESSON 


even foremen and T- 


CHICAGO TECHNICAL COLLEGE 


2000 So. Michigan Ave., Chicago, IIl. 60616 


CHICAGO TECHNICAL COLLEGE 
000 S. Michigan Ave., Check 


Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand there is no 
Obligation—no salesman will call. 


WOLVERINE’ 
BOOTS AND SHOES 61977 Wolverine World Wide, Inc., Rockford, Michigan 49351. 


For the Wolverine dealer nearest you, call this toll free number: (800) 447-4700. In Illinois (800) 322-4400. 
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We're not just talking ordinary comfort here. Butankle-deep 
comfort. All day comfort. Provided by full padded collars. 
Soft leather lining. Deep full cushion insoles. And double-ribbed 
steel shank support. All built into a good looking, long lasting 
casual boot. So whether you wear Wolverine Chukkas to work, 
to walk or just to kick around in, you'll 
find that their kind of comfort is a tough 
habit to break. 


— 


® 
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Chukka Boots. (3708) 


An easy-to-use 
rich-field 
telescope 


When I first saw Edmund’s new 
rich-field telescope with that fun- 
ny-looking ball on the bottom, I 
thought the shape was just a gim- 
mick. I was wrong. That ball makes 
this the easiest to use, most ver- 
satile rich-field telescope I've tried. 

Most people think more power 
in a telescope is better. It isn't. 
Other qualities, such as light-gath- 
ering power and field of view, can 
be more important. The Edmund 
rich-field instrument has a 41⁄4- 
inch mirror. That gives it excellent 
light-gathering power for a bright 
image. And with its short focal 
length (17 inches) and modest 
magnification (15x with standard 
eyepiece), its angle of view is 
31% degrees. That makes it a rich- 
field—wide-angle—telescope. Instead 
of seeing a small spot of sky, you 
see a generous area, giving you a 
far better feel for the overall mag- 
nificence of the galaxy. 

Now about that ball. You can sit 
cross-legged with it nestled in your 
lap and gaze into the eyepiece for 
long periods without strain. With 
the strap around your neck, you 
can use it standing up. Or, you can 
use it on its cast-aluminum base. 

Vital statistics: 414-inch mirror, 
f/4, Y wave parabolic primary 
mirror; 28-mm Kellner eyepiece 
for 15x magnification is standard 
(others are available); 10 pounds; 
17 inches high. Price: $149.95 from 
Edmund Scientific, Barrington, 
N.J. 08007.—C. P. Gilmore 


Let's face it, men: Bass bust- 
ing isn't what it used to be. 
| We've made it too soft, too 
easy, too productive — 
too much fun. 
No way we could keep a 
thing this good all to 
ourselves. 


hauvinist 
C e S " So now we have lady bass 
busters. And teen-age skiing 
ri behind bass boats. And family picnics that feed 
€ ^ on fresh-caught bass. 


Why don't we at Evinrude do something about it? 
Fact is, we have. We build bass motors that are as 

--- LIBERATED outstanding on the slalom course as they are on a fishing 
run. Compact, tournament-class V-4 fishing motors that are 
quick and strong enough for tournament-class skiing. 
Trim, efficient twins that fit the fishing needs of bass 
fishermen and the budgets of family boaters. 
And motors like this high-performance Evinrude 75 
that combine much of the best of each. 


Just the thing for liberating a bass, or a lass. 


P — 


DIVISION OF OUTBOARD MARINE CORP. 


first in outboards 


WE HAVE AWAY WITH WATER 


improvement! 


Avoid CB radio theft 
with magnetic mount 
antenna. Just lift 


off ai 


Has your CB ever let you down? Right when you 
needed it the most? 

It could be that "good deal" antenna. Or the 
lightweight mike that came with the set. To get the 
most out of your CB, switch to Turner at both ends. 

Try a Turner amplified mike. You'll find out how 
much talk power your set can really deliver. For full 
range when you need it. 

Make sure your antenna is dependable. Step up to 
a Turner. Turner builds them tougher. There are 43 
models for all kinds of base and mobile installations. 

Ask anybody who has been around CB for awhile. 
They know us. Wherever CB is sold, Turner. 


The talk of the road 


TURNER 


MICROPHONES 
ANTENNAS 


Gunn 716 Oakland Road N.E., Cedar Rapids, lowa 52402 


By DAVID SCOTT 


Riding over bumps in car, bike, 
tank, or wheelchair might be more 
comfortable if your wheels “floated” 
on a fixed axis. In a car or truck, 
the driveshafts, bearings, and brake 
assemblies for the driven rear 
wheels could be rigidly fixed to the 
chassis, thus improving grip on the 
road. 

The idea of a floating hub with 
springing only for the rim is nota 
new one, but previous concepts 
have had snags, including a lack of 
torsional rigidity and dynamic im- 
balance during vertical deflection. 

The wheel shown here, designed 
by a British engineer, John C. 
Moore, solves both these problems. 
Pairs of angled parallelograms, 
made of spring sheet steel, form the 
compliant spokes. The load is sup- 
ported by rigid spokes and a fixed 
disk that’s located on the outer side 
of the rim. 

Opposing sides of the parallelo- 
gram always remain parallel when 
deformed by flattening, although 
linear displacement occurs. Con- 
sequently, if two identical parallelo- 
grams are joined with a common 
side to make a V, the ends not only 
stay parallel when the assembly is 
compressed, but their displacements 
are in the same direction and so 
cancel each other—only the apex of 
the angle moves. 

If these ends are attached to the 
rim and hub of a wheel, there can 
be no angular movement between 
the elements, regardless of deforma- 
tion. Torsional rigidity and radial 
flexibility are achieved. And dy- 
namic balance is not seriously dis- 
turbed when the rim is eccentric to 
the hub because the weight of the 
rotating mass is constant, and its 
changing density compensates for 
the varying distance from the cen- 
ter of rotation. 

In use, the wheel rolls freely on 
a stub axle on an outboard suspen- 
sion arm, suitably sprung. The hub 
stays with the vehicle body, while 
vertical deflection is absorbed by 
the suspension system. Moore fig- 
ures that a typical 15-inch wheel 
could have 414 inches of travel on 
both bounce and rebound. 

On bicycles, the steering fork 
would be altered so only the mem- 
ber supporting the rigid side of the 
wheel would be sprung. The other 
member would be solid, carrying 
the floating hub and brake. us 


When wheel hits a bump, its flexible 
spokes fold and the tire and rim are de- 
flected upward (color). Suspension arm 
linked to rigid spokes absorbs shock. 
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Floating-hub 
wheel 


improves ride comfort 


Tabletop model shows the floating hub coil spring is linked to a suspension arm 
turning on a solidly mounted axle. The on the other side of the wheel. 


STUB AXLE RIGID SPOKES 


| VEHICLE BODY 
' a 
COIL SPRING 


PIVOT ON BODY 


DRIVE AXLE WITH 
BRAKE FIXED TO BODY 


FLOATING HUB 


DOUBLE-PARALLELOGRAM 
RESILIENT SPOKES 
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10 years ago 

your hair didn't need 
the protein it needs 
today to look its best. 


' Chances are, your hair looked 


healthier ten years ago. It was 
thicker, fuller, and it had more 
protein. And that's what hair is 
made of. But as time goes by, 
your hair loses protein— 
continuously. Which is why you 
need Protein 29 Hair Groom. 
Because Protein 29 actually 
adds protein to individual hair 
shafts. It helps your hair look 
thicker, fuller, healthier. More 
like it used to look. 
Your hair is irreplaceable. 
Wouldn't it be a good idea to 
get some 
Protein 29 now 
==) and do some- 
thing about th! 


Do something about 
the next 10 years. 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


dm 


Boom in booms 


There's a boom in booms among makers 
of sound movie cameras, and the new- 
est boom-equipped model is said by 
its maker to be the lightest and most 
compact, too. | wish its name were as 
compact—it's the Elmo  Super-8mm 
Focusfree Model 350SL Macro-Zoom. 
It weighs 2.9 pounds, including six AA 
batteries and a film cartridge, and has 
an f/1.2 9-27mm zoom lens. The micro- 
phone is unidirectional and—a useful 
feature—can be removed and used at 
the end of a cable. What does that 
"Focusfree" mean? Set the lens at its 
hyperfocal distance (that's the point at 
which everything from a specific dis- 
tance to infinity is in focus) and move a 
locking lever; thereafter you can zoom 
between 9mm and 15mm without fear 
of accidentally changing the focus. Elmo 
calls the camera design a "great leap 
forward." Well, it's certainly a nice 
little step. The Japanese camera is dis- 
tributed in the U.S. by Elmo Mfg. Corp., 
32-10 57th St., Woodside, N.Y. 11377. 
It sells for $400. 

Yashica, too, has an interestingly de- 
signed new boom-equipped sound cam- 
era, the 50XL Macro. Moving the "ac- 
tion grip"—the handle—into shooting 
position automatically switches on the 
power. Two LED indicators in the view- 
finder give an all-is-well signal for proper 
sound-level recording and film run/film 
end. A pleasant little feature, if you 
like to appear in your own movies, is an 
external light that indicates when the 
film is running. The Yashica 5OXL Macro 
has an f/1.2 8-40mm zoom lens, weighs 
four pounds, and lists for $500. It's dis- 
tributed in the U.S. by Yashica, Inc., 411 
Sette Dr., Paramus, N.J. 07652. 


New/old name 


Who's the world's largest maker of 
movie cameras? It's a name that until a 
year or two ago would have been almost 


76 | POPULAR SCIENCE 


totally unknown to photographers: Chin- 
on, a Japanese company that specializes 
in the manufacture of private-label cam- 
eras. Department stores, mail-order com- 
panies, and distributors who wish to 
have cameras with their own brand 
names order them from Chinon—the way 
your local liquor store gets to have a 
"private label" by ordering 50 cases, 
say, from the distiller. Now Chinon is 
selling cameras under its own name, as 
well. And besides movie cameras, the 
company is selling Chinon single-lens- 
reflex 35mm cameras (see this month's 
feature on SLR's) and Chinon lenses. 
There are 11 lenses in the line, in- 
cluding, says Chinon, the “world’s small- 
est and fastest macro lens'"—50mm f/ 
1.7. My macro lens is usually suspended 
over my copy stand (copying old photos 
of Victorian buildings and interiors), 
and at the slow shutter speed | use, 12-1 
second, a fast lens is unnecessary. But 
people who take pictures of flowers, 
which move constantly with even the 
slightest breeze, will find the extra speed 
handy. The price is $185. Another in- 
triguing Chinon lens is a 40-105mm f/ 
3.5 macro zoom lens. The zoom range 
is an especially versatile one, encom- 
passing moderate wide angle to mod- 
erate telephoto. |n my book, this isn't 
a true macro lens, as it produces only 
a 1:4 image/subject ratio (I think the 
word ''macro" should be used only for 
1:2 ratios and better), but it's certainly 
a useful close-up range. The lens lists 
for $369. Distributor: Chinon Corp., 
43 Fadem Rd., Springfield, N.J. 07081. 


Shifty-eyed lens 


Architectural photographers have long 
been aware of the marvelous usefulness 
of shift—or perspective-control—lenses. 
Those are the lenses with movable front 
elements that can be raised or lowered, 
or shifted from side to side, to alter per- 
spective. Camera tilted to photograph a 


tall building? Turn a screw, and the lines 
of the building straighten up. 

There are now a number of shift lenses 
on the market, but a new one from Minol- 
ta has two features that are unique: a 
variable-field-curvature control that per- 
mits "bending the lens' plane of sharp 
focus to conform to subject contours 
from concave through flat to convex''; 
and auto-diaphragm convenience (other 
shift lenses are non-automatic, or "'pre- 
set”). No price has been announced yet 
for the 35mm f/2.8 Shift CA Rokkor-X, 
but it won't be cheap. Distributor: Min- 
olta Corp., 101 Williams Dr., Ramsey, 
N.J. 07446. 


AV for amateurs 


Close-up photography should be a cinch, 
even for the veriest amateur, with 
Kodak's clever Ektagraphic Visualmaker. 
A new version of this outfit now includes 


electronic flash, plus a Kodak X-35 In- 
stamatic camera and two stands. Focus 
and exposure are automatic. The copy 
stand frames a three-inch-square area. 
The other, larger, stand (above) frames 


an eight-inch-square area. The latter 
comes with a pistol grip for non-tabletop 
photography. The kit, designed primarily 
for shooting slides and prints for audio- 
visual use, lists, with case, for $200. 
Incidentally (while we're talking 
about Kodak), you can shoot the new 
process E-6 high-speed Ektachrome 
films at a doubled ASA rating. Kodak’s 
ESP-1 envelope ($1.80, in addition to 
the regular processing charge) buys you 
special processing so you can shoot Ek- 
tachrome 160 (tungsten) at 320 and 
Ekta 200 (daylight) at 400. us 


WHEN YOU BUILD A SPEAKER 
TO SOUND GREAT 
ON EVERY PART OF THE MUSIC, 
YOU CAN'T CUT CORNERS 
ON ANY PART OF THE SPEAKER. 


A single HPM-100 weighs almost 60 pounds. 
The fact it weighs more than a Large Advent speaker, Bose 901 or JBL L100 is not an accident. 
Our speaker frames are made of heavy cast aluminum instead of the usual stamped metal, so 
you hear only the speakers vibrating and never their frames. 
ets are oversize to spare your ears needless distortion. 

And our cabinet is made out of special compressed wood that's denser and heavier than ordinary 
wood. So the sound is forced out of the cabinet instead of being absorbed by it. 
Of course, not everything that adds to the sound of an HPM-100 also adds to its weight. 
Our supertweeter uses nothing but a piece of High Polymer Maai produce incredibly 
dear and crisp high frequencies. ET Maul puis d 
Our midrange driver 
and tweeter have cones 
that are light enough to give 
sharp Recess br rigid 
enough not to distort. 

And our 12 inch woofer 
has along throw voice coil 


andunique carbon fiber 

blendcone(insteadofthe — | GN 
typical cardboard cone) : eh de AA, at 
that work to produce the hy eae, 


kind of realistic bass you 
not only hear, but feel. 

Naturally, we could go 
on. About our 12-1/2 
feet of damping material. 
Or about the Sri 
Screws that keep our 
ie from falling out. 

ey re ordinarily used to 
keep airplanes from 
falling apart. 

But we figure at this 
point youd rather hear our 
speakers in person than 
hear any more about them 
fromus. 


HPM-100 


The all-around great speaker. 


..Qur 12inch carbon fiber — 
«^ blended woofer. Big bass 


Sze 


Cast aluminum speaker frames. 

Theyre not seen too often, which is 
part of the reason speakers like this 
aren't heard too often. 


ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Michael Hackleman: 


Electric truck 


is wind-powered, too 


Earthmind's electric truck 
handy hauler for farms, lots, or remote 


(left) is 


work sites. Check local laws to see 
whether such a vehicle would be street- 
legal. It's versatile, drawing current from 
windmill, in background of photo above, 
as well as from standard battery charger. 
Upper left, Michael Hackleman runs his 
32-volt drill directly off the truck, using 
it as a remote "generator." (Don't run 
conventional AC tools or appliances 
without an inverter, however.) In wiring 
diagram below, batteries are wired in 
series. Earthmind is contemplating add- 
ing more batteries to the truck, wired in 
parallel, to increase capacity. 


FIELD 
RESISTIVE 
COILS 
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| FAST 
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hi ACCELERATOR 
PEDAL ACTION 


FWD-NEUTRAL-REV 
SWITCH 


36-VOLT BATTERY BANK 


By EDWARD MORAN 


One day last fall, Michael Hackle- 
man and a couple of his co-workers 
at a California cooperative called 
Earthmind hefted a 400-pound wind 
turbine onto the back of Ox, their 
home-built electric truck. Michael 
flipped a switch, and Ox trundled 
off silently to a remote site, where 
a 47-foot-tall octahedron tower 
stood waiting to be topped off. They 
unloaded the turbine, plugged their 
32-volt tools into a socket on the 
front of the truck, and soon had 
the windmill mounted and churning 
out power. Power that would later 
be fed back to Ox in a happy en- 
ergy symbiosis. 

Earthmind is one of many self- 
sufficient energy-research groups 
that are beginning to dot America's 
landscape in this fuel-short era. 
Such communities share a common 
faith with DIY’ers—in low-tech- 
nology, ruggedly  individualistic 
solutions to the energy crisis. 

PS has featured electric cars in 
this series before [Feb. '76; Apr. 
°76]; like those two, the Earth- 
mind truck has a limited range 
and speed due to the realities 
of battery storage. But that 
shouldn't be much of a problem 
for a “workhorse” application on 
a farm or remote site. 

Ox was originally an industrial 
electric truck, rescued from the 
rust heap in a Goodwill yard in 
California’s affluent Orange Coun- 
ty. The original price was $200, 
but, relates Hackleman, “we noted 
the fact that the batteries were very 
evidently dead, so we talked them 
down to $95." 

The truck's motor had a series 
field rated at 24 volts, 41 amps, and 
1.5 hp at 1700 rpm. This pro- 
vided a lot of torque, but didn't 
permit the luxury of regenerative 
braking, which would put energy 
back into the batteries. The oil- 
bath gearbox and gear ratio limited 
the vehicle to a top speed of about 
10 mph. This fact, plus the ample 
truck bed, prompted Earthmind to 
adapt it for use as a utility ve- 
hicle instead of trying to turn it 
into a passenger car. 


Adapting the vehicle 


Hackleman torched off the cum- 
bersome, top-heavy front cab and 
replaced it with a frame assembly 
welded together of thin-wall elec- 
tric conduit bolted to the front end. 
This frame was designed to protect 
driver and passengers as well as the 
control linkages (accelerator, brake, 
and steering). Later, a roof, siding, 
and windshield will be added to 


this support, which becomes *some- 
thing to hang onto in rough ter- 
rain." 

A bank of used, six-volt, 180- 
amp-hour truck batteries now serv- 
es as the power-storage medium. 
Standard golf-cart batteries will be 
installed at replacement time, how- 
ever. As an added innovation, 
Earthmind is contemplating adding 
two more six-volt batteries to the 
bank to create two sets of 24 volts 
in parallel. *In this manner," says 
Hackleman, *we double our capa- 
city, or, in other words, cut the rate 
of discharge of any one battery in 
half. Therefore, the extra weight 
(about six percent more) is justi- 
fied by the overall increase in 
efficiency of power transfer, by the 
increased life of batteries, and a 
lowered voltage at the motor." 

Acceleration is simple and 
straightforward, using a pedal-type 
switch. The farther the pedal is 
depressed, the fewer the number of 
resistance coils that are in series 
with the motor and therefore the 
greater the speed of the motor. 

Hackleman admits that this type 
of control has drawbacks: At low 
speeds, it wastes power by dissi- 
pating heat, and it develops very 
little torque. As a solution, he sug- 
gests solenoid-switching controls, 


There's only one way to finish your lawn Sna 
with a Snapper mower. You can c 
r the famous Snapper Comet 
Or the new "High Vacuum" Riding Mower with the 


And that 
of our V-Series mowers 


McDonough Power Equipment, Inc., Dept. PS-71, McDonough, Georgia 302 


Yellow Pages or write for a free brochure. All Snapper mowei 


which would take power from taps, 
thereby varying the number of bat- 
teries hooked in series to the mo- 
tor. But another problem arises: 
charging batteries that have been 
unequally discharged. 

“An electronic chopper control 
is the only real answer to efficient 
electric-vehicle circuits," Hackle- 
man concludes, “but the expense is 
prohibitive for the average person.” 


Yoking up tools 


Tools, lights, and appliances can 
be yoked onto Ox (see photo, pre- 
ceding page) via a household wall 
receptacle that Hackleman mounted 
on the front of the vehicle. Earth- 
mind’s tools, of course, can work 
directly from the 30-40 VDC drawn 
from the windmill, or from current 
stored in Ox’s batteries. “We sim- 
ply drive to wherever we need pow- 
er and plug our 32-volt saw or drill 
directly into the outlet,” says Hack- 
leman. (To operate conventional 
tools, they use an inverter rated at 
110 VAC.) And it’s just as easy to 
hook up electrodes across the bat- 
tery for arc-welding. 


Into the future 


"We've come to think of Ox as 
being a process, not a product," 
says Hackleman. Future plans in- 


per fast 


hoose one are designed to h 


optional Bag-N-Wagon that h 


meet A.N.S.I. safety 


clude a monitor panel to display 
voltage and current, and switches 
for horn and lights. 

Hackleman, who is research di- 
rector at Earthmind, has written 
Electric Vehicles: Design and Build 
Your Own, which should be on 
sale this month. (Two of his earlier 
publications include Wind and 
Windspinners and The Homebuilt, 
Wind-Generated Electricity Hand- 
book) The electric-vehicle book 
(160 pp.) is $6.50, check payable 
to Earthmind, address below. 

To inquire about these books; or 
to ask a specific question about the 
Ox electric truck, send a stamped, 
self-addressed envelope to Mich- 
ael Hackleman, c/o Earthmind, 
5246 Boyer Rd., Mariposa, Calif. 
95338. LG] 


Your idea may bring you $200 


Each month, we'll present a project developed 
by a PS reader and pay the inventor $200. 
Ideas not suitable for this series might be 
purchased at regular rates for use elsewhere 
in the magazine. 

To enter, send us black-and-white glossies 
(one photo should show you demonstrating 
your device) plus pertinent text and sketches. 

rite your name, address, and Social Security 
number on each item. No material can be re- 
turned unless you enclose a stamped, self- 
addressed envslope. 

Since space won't permit us to present 
projects in detail, we'll expect inventors to 
answer any reasonable query from readers, 
if it's accompanied by a stamped envelope. 

Mail entries to Energy Adventure, Popular 
Science, 380 Madison Ave., N.Y., N.Y. 10017. 
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QUESTION. 
When is your picture worth 
$20,000? 


When you picture 
yourself with Windsor, the 
smooth Canadian, you 
may be a winner in the 
$20,000 Windsor Cana- 
dian Picture Sweepstakes. 


Grand Prize 
$20,000. 


5 Second Prizes 
Kodak Ektasound 
Movie System including 
projector and camera. 
5,000 Early Bird 
Prizes 
A free roll of Border- 
Free color film. 


$20,000 can buy a 
home, start a business, 
pay for a college 
education—you name it. 

And with over 5,000 
other prizes, too, a lot of 
people are going to be 
winners in the Windsor 
Canadian Picture Sweep- 
stakes. Why shouldn't you 
be one of them? 

It's easy to enter, and 
you can enter as many 
times as you like. 

Windsor Canadian 
Picture Sweepstakes. 

1. To enter, submit a 
photograph of yourself 
which also shows a bottle 
of Windsor, Canada's 
smoothest whisky. Send 


your photograph along 
with your name and ad- 
dress on the back to: 
Windsor Canadian Picture 
Sweepstakes, 

PO. Box 228, 

New York, N.Y. 10046. 

2. Enter as often as 
you wish, but each entry 
must be mailed separately. 
All entries must be re- 
ceived by June 30, 1977 
to be eligible for the draw- 
ing. For a list of major 
prize winners, send a 
self-addressed, stamped 
envelope to: Windsor 
Canadian Picture Sweep- 
stakes, PO. Box 269, 
New York, N.Y. 10046. 

3. If you do not have 
a bottle of Windsor Cana- 
dian, you may obtain a 
facsimile of this bottle, for 
photographic use, by 
sending a self-addressed, 
stamped envelope to: 
Windsor Canadian Fac- 
simile, PO. Box 345, New 
York, New York 10046. 

4. Winners will be 
selected in random draw- 
ings under the supervision 
of Marden-Kane, Inc., an 
independent judging or- 
ganization, whose deci- 
sions are final. All prizes 
will be awarded and win- 
ners will be notified by 
mail. Only one prize per 
family. All applicable taxes 


are the sole responsibility 
of the prize winners. Odds 
of winning are dependent 
upon the number of en- 
tries received. All entries 
become the property of 
National Distillers and will 
not be returned. 

5. Early Bird 
Special—a free roll of 
film, choice of either #110 
or #126, will be sent to 
the first 5,000 entrants. 
Indicate your choice with 
your entry. 

6. Sweepstakes open 
to residents of the United 
States, who are of legal 
drinking age in their home 
states, except employees 
and the families of 
National Distillers and 
Chemical Corporation, its 
advertising agencies and 
Marden-Kane, Inc. Offer 
void where prohibited or 
restricted by law. All Fed- 
eral, state and local laws 
and regulations apply. 

7. No purchase 
necessary. 


Windsor Canadian 


CANADIAN WHISKY —A BLEND » 80 PROOF 
IMPORTED AND BOTTLED BY THE WINDSOR 
DISTILLERY COMPANY, NEW YORK, N.Y. 
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ANSWER 


When you picture yourself with Windsor Canadian. 


When you picture yourself with Windsor, the smooth Canadian, you may be a winner in the $20,000 
Windsor Canadian Picture Sweepstakes. 


"Before I put my Olds wagon in this garage, 


I put this 


When | drove my new " 
Custom Cruiser home, | picked 
up this specially-designed light- 
weight garage on the way. 
Which should give you an idea 
how Olds builds its full-sized 
wagon. Practical dimensions 
outside, plenty of room inside 
for the 1009 pounds of materials 
needed for my new garage. 

| can flip the tailgate down 
for loading, or sideways like a 
door, with the window up or 
down. Even the hinges are 
concealed for easier loading 
| ordered the new rear-facing 


EM). 6 


It doesn't ride like a wagon. 
It's smooth, quiet, and a luxury 
to drive. Standord equipment 
includes Turbo Hydra-matic 
transmission, power brakes 
and steering, steel-belted radials. 
And it includes a 350 V-8 that 
can still give good gos mileoge. 


third seat because you can 
open it with one hand without 


climbing in; and | ordered the (EPA estimates: 19 mpg in the 
roof rack with adjustable highway test; 14 mpg, city. Your 
crossbars. mileage depends on how you 


Yet this is more than just a 
roomy station wagon. It's an 
Oldsmobile. 


drive, your car's equipment, 
and its condition. In California, 


Mitte 
oe 
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CUSTOM CRUISER 
Can we build one for you? 


garage in my O 


EPA estimates are lower.) 

And this is one wagon that's 
built for comfort. There's cut-pile 
carpeting that runs the length of 
the loading space and up tl 
sides. There are two lockable 
storage areas, one underneath 
the load floor and one in the left 
side. There's o center armrest up 
front; you can even have velour 
upholstery, if you like. And the 
electric rear window is standard 

Oldsmobile took a big load 


aa — 


off my back when they built the 
Custom Cruiser. It's not just a 
spacious wagon. It's a car that 
looks good in any garage. 

They really built one 
for me! 


Garage is 10' x 20; with added 
triangular wings: total, 225 sq. ft. For 
complete buik ing plans and ist of 


materials, write Department W-1 
Oldsmobile Div, Lansing, MI 48921 


PS| Whats News 


The underground-house painting on this 
month's cover is a composite of several 
houses visited by our staff members. 
The sites of completed houses range 
from Texas to Massachusetts and Flori- 
da to California. Going underground is 
proving successful in a wide variety of 
climates and environments. Early in her 
research for our cover story this month, 
Elaine Smay visited John Barnard, ar- 
chitect of the underground Ecology 
House she wrote about in the June, 1974 
issue of Popular Science. She reports: 
"As we sat talking about the current 
boom in underground construction, John 
reached into a drawer and pulled out a 
thick file. "This is what you did to me," 
he said with a chuckle. In the file were 
hundreds of letters from PS readers ask- 
ing for more information about building 
underground, Answering all the queries 
almost overwhelmed John's tiny office 
staff. Later in our conversation, | out- 
lined the scope of our current story. 
With a look of horror, John said: ‘I think 
I'd better go underground for a couple 
of months.’ " You will understand why 
when you read editor Smay's article be- 
ginning on page 84. 


Geothermal test center 


The nation's first Geothermal Component 
Test Facility, built by ERDA in Califor- 
nia's Imperial Valley, has begun opera- 
tion. Scientists have estimated that U.S. 
geothermal resources could contribute 
the energy equivalent of some 60-bil- 
lion barrels of oil if the technology need- 
ed to harness geothermal energy can be 
developed. Although some forms of geo- 
thermal energy are already being used 
to generate electricity commercially, the 
vast reservoirs of hot brine such as lie 
under the Imperial Valley have proven 
difficult to tap efficiently [PS, Nov. '74]. 
Excessive corrosion of energy-conver- 
sion equipment has been one of the main 
problems. And effective thermal cycles 
based on the availability of hot water 
rather than steam has been another. 


Glass-fiber telephone links 


Glass fibers will replace copper wires 
in the first commercial telephone link 
to use the new technology of transmit- 
ting calls by laser light [PS, Aug. '75]. 
The system will be installed by mid- 


April in downtown Chicago. An office 
building and two telephone exchanges 
will be linked by 1.5 miles of fiber-optic 
cable. A single pair of the hair-thin glass. 
fibers will carry 600 phone conversa- 
tions. A cable only one-half inch in di- 
ameter, comprised of 24 fibers, will be 
threaded through existing ducts under 
Chicago streets to link the Brunswick 
office building with the Franklin and Wa- 
bash telephone exchanges of the Illinois 
Bell system. The year-long Chicago eval- 
uation period will begin in July. 


CB radio for highway safety 


To encourage greater use of Citizens 
Band radios in highway emergencies, the 
National Highway Traffic Safety Admin- 
istration (NHTSA) has announced that it 
will permit states to use their federal 
highway safety funds to support safety- 
related CB projects. According to an 
NHTSA release, "CB radio offers the 
only existing method convenient to the 
public by which the motorist can enter 
the emergency response system from 
his/her vehicles.” A manual is available 
to help communities prepare plans re- 
quired for participation in the National 
Emergency Aid Radio (NEAR) Program. 
Copies of the Citizens Band Communica- 
tion Manual can be ordered for $1.35 
from the Supt. of Documents, G.P.O., 
Washington, D.C. 20402. 


Air is getting cleaner 


We've made substantial progress in 
cleaning up the air since 1970, accord- 
ing to an EPA report. Particulate emis- 
sions have been reduced 33 percent, 
carbon monoxide reduced 15 percent, 
hydrocarbon emissions have been re- 
duced nine percent, and sulfur-dioxide 
emissions have been reduced four per- 
cent. But nitrogen-dioxide emissions 
have increased seven percent, says the 
report, largely because of increasing de- 
mand for electricity and increased num- 
ber of miles traveled by automobiles— 
although auto NO, levels have remained 
constant since 1972. 


Air-bag revival 


We may finally get some useful answers 
about the real-world practicality of air 
bags in saving lives on the highways 


[PS, Nov. '73]. Four car makers—GM, 
Ford, Mercedes-Benz, and Volkswagen 
—have signed contracts with DOT to 
conduct a 500,000-car demonstration 
program of passive-restraint systems. 
Proponents and opponents of air bags 
have been battling for years about 
whether these devices should be made 
mandatory—but neither side has had 
hard numbers to support its case. Pas- 
sive restraints have not been produced 
or used in sufficient numbers to yield 
statistically valid results or firm cost fig- 
ures. In the contracts, the auto compa- 
nies have agreed to make available to 
the general public at reasonable cost ap- 
proximately 500,000 cars equipped with 
air bags or passive belts. The cars will 
be sold over a two-year period begin- 
ning in September, 1979. Three insur- 
ance companies (Allstate, Nationwide, 
and Volkswagen Insurance) have also 
made commitments to offer premium re- 
ductions to owners of cars equipped 
with approved passive-restraint devices. 


Bugs waste fuel 


Along with all the other measures to in- 
crease aircraft fuel efficiency that Dr. 
von Braun told you about in PS, Sept. 
‘76, NASA engineers have found it ne- 
cessary to launch a battle against bugs 
—Treal ones, not man-made goofs. 
Crushed insects on the leading edge of 
a wing can be a deadly serious problem. 
With the new laminar-flow wing tech- 
nologies, spotlessly clean wing surfaces 
are even more critical. Their research 
technique is simple and straightforward. 
With different panel surfaces and wash- 
er systems installed on a small jet trans- 
port, they fly low over alfalfa fields, sew- 
age ponds, and such areas with a dense 
bug population, land the plane, and count 
the corpses. Then they take off and fly 
at cruising speed and altitude and mea- 
sure the bug drag. 

Preliminary results suggest they'll be 
able to find a metal coating (possibly 
Teflon) and washer system that will en- 
able them to take advantage of the full 
potential in fuel saving promised by new 
aerodynamic technologies. 


UAM aet 


Editor-in-Chief 
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houses 


—low fuel bills, 
low maintenance, 
privacy, security 


By V. ELAINE SMAY 


The winding asphalt roads of 
wet from a night and day of continuous rain as we left 
the village of Osterville and headed east. John Barnard, 
architect of the underground Ecology House I reported 
on three y 3 ago [ PS, June ’74], was driving me out 
to Marstons Mills to visit the house. 

"What luck," I mused, looking out at the dripping 
landscape. "If ever an underground house is going to 
seem like a dank, dark cellar, this ought to be the day." 

Continued 


ape Cod were shiny and 


Lush lawn, concrete tower, and chimneys form 
roof of house near Santa Barbara (left). Window 
walls crop out of hill. Architect: Roland Coate. 
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Eight skylights and an exposed glass wall (not shown) 
light underground portion (about 80 percent) of house shown 
in photos above, designed by Peter Brown of Brown and Lind- 


quist, with Malcolm Wells as consultant. ''We have more nat- 
ural light than any conventional house,” says happy owner. 


East-facing window wall (below) and glass-covered sunken 
atrium (left) provide light—and solar gain—for underground 
house designed by John Barnard for the George Works family 
of Stow, Mass. On sunny winter day, sun-heated air from 
atrium is circulated to provide total heating for house. 


*My Dad started me thinking 
about underground houses when I 
was knee-high to a hydrant," John 
was saying. “He was an architect, 
too, and one day he said, ‘You 
know, if you go deep enough into 
the earth, the temperature never 
changes; it stays around 50? all the 
time. " 

That stable moderate tempera- 
ture helps explain the major ad- 
vantage of building underground: 
You save enormously on heating 
and cooling costs. And you don't 
have to employ any exotic tech- 
nology to do so. There are other 
advantages, too. The building it- 
self takes up little surface area; 
vegetables, grass, or wildflowers can 
become your roof. You have incred- 
ible quiet and privacy under- 
ground. You just about eliminate 
exterior maintenance. Furthermore, 
an underground structure is likely 
to be more fireproof than a conven- 
tional one; and storms and torna- 
does leave it unscathed. 

No wonder then that man has 
been seeking comfort and protec- 
tion within the earth for more than 
a million years. Today there are 
vast underground communities that 
defy the heat of Australia, Tunisia, 
and Spain; others that stay cozy in 
the cold of northern China. 

But could a window-loving, high- 
rise-dwelling, fresh-air fiend like me 
be comfortable in an underground 
house? In this weather? 

As we entered the driveway and 
parked, only a small solar collec- 
tor and the rail surrounding the 
sunken atrium of the house hinted 
at habitation. Tall pines covered 
the rest of the site. We walked 
down the stairs into the brick-paved 
atrium; a few small puddles were 
all that remained of the rain. 

Inside, the air was dry and fresh. 
Forced ventilation and a dehumidi- 
fier keep it that way whatever the 
outside weather, John explained. 
'The shag carpet that covers both 
floors and walls gives the rooms a 
cozy feeling. “I often wish I hadn't 
put carpeting on the walls," said 
John. “People are always asking 
me if I put it there because the 
walls are damp. If they were, it 
wouldn't stick." 

b All the rooms except bath and 
utility have window walls that look 
out onto the atrium. And because 
the rooms are shallow, natural light 
suffuses them, even on surless af- 
ternoons. Best of all is the view: 


Living areas of Bordie house (designed 
by Coffee and Crier, Austin, Tex.) have 
windows opening onto sunken atrium, 
providing light and ventilation. 
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You look out through the atrium 
and up at the tops of the encircling 
pines. It's very much like being in 
the arcade of a cloister: walls on 
one side, light and open space on 
the other. 


Underground boom 


In the months since my visit 
with Barnard, I have discovered 
that underground construction has 
been getting a lot of attention. A 
few examples: 

@ Some innovative architects, 
like Malcolm Wells of Cherry Hill, 
N.J. and William Morgan of Jack- 
sonville, Fla., as well as Barnard, 
are specializing in earth-covered 
houses and other buildings. 

@ University professors like Dr. 
Thomas Bligh of the mechanica! 
engineering department at the Uni- 


Curved shell of Morgan's dune houses 
is shaped to be stronger when covered 
by earth than when not. Thus, a relative- 


versity of Minnesota, James Scalise 
of the college of architecture at Ari- 
zona State, Frank Moreland of the 
School of architecture at the Uni- 
versity of Texas in Arlington, and 
Wybe van der Meer of the architec- 
ture and planning school at the Uni- 
versity of New Mexico, are doing es- 
sential research, and teaching and 
writing in the field. 

* Articles have been proliferat- 
ing in architecture magazines, 
journals devoted to ecology, and 
in the popular press. Books, too, 
are appearing on the subject. 

* The National Science Founda- 
tion is providing funds for research 
projects, and sponsored a major con- 
ference on earth-covered buildings 
last summer. 

* And people are building and 

Continued 


ly thin and inexpensive structure can 
support heavy load (22 inches of earth). 
Computer analysis determined shape. 


Natural shape of dunes at Atlantic Beach, Fla., was restored 
and ground cover planted, after construction of dune houses, 
designed by William Morgan. Air conditioning is primarily 
for dehumidification. Mylar blind kei sun 


Shaded patio is surface sitting area for Bordie house (below) 
Below left: 240-sq.-ft. solar collector provides 50-75 percent 
of space heat and hot water water tank gives about 
three days of H age for 2000 underground house 


Raven Rocks house in Ohio, designed 
by Malcolm Wells, uses passive solar 
heat; concrete structure itself and stone 
beds under floors provide storage. Wind 
turbine (atop structure) will furnish elec- 
tricity; water stored above is for fire pro- 
tection. Bruce Anderson, Total Environ- 
mental Action, is wind/solar consultant. 


MONTHLY SURFACE AND SOIL TEMPERATURES 
LEXINGTON, KY. (FIVE-YEAR AVERAGE) 
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Monthly surface temperatures in Lex- 
ington, Ky., range from about 35° to 
about 83°F, while temperatures 10 feet 
below range between 50° and 65°. Also, 
lowest and highest underground temp- 
eratures are three months behind peaks 
and dips on surface. 


Village near Loyang in northern China 
is one of the underground communities 
now found throughout the world. Win- 
dows and doors of houses look out on 
recessed courts. Rooms have vaulted 
ceilings carved into the soft, sandy soil. 


living in underground homes, a 
small sample of which are pictured 
on these pages. Pressured by rising 
costs and dissatisfied with shoebox 
houses facing grids of asphalt, a 
number of pioneering families are 
doing what John and Camilla Bor- 
die, of Austin, Tex., did. The Bor- 
dies had been toying with the idea 
of an underground house for some 
time, but didn’t really know if it 
could be done—until they saw the 
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PS story on Barnard’s house. With 
that, they went to a local architec- 
tural firm, Coffee and Crier, and to- 
gether, architects and clients ar- 
rived at a workable plan. 

“We had never done an under- 
ground building," says Jack Crier. 
“But they were ready to go, so we 
said, ‘How deep do you want it?” " 


The moderating earth 
Anyone familiar with a basement 


AS 
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knows that an underground space 
tends to be warmer than the out- 
side air in winter and cooler in 
summer. That's because buildings 
lose heat primarily in two ways: 
heat transmission through the walls 
and air infiltration into the build- 
ing. Since an underground house 
has relatively few exposed surfaces, 
infiltration losses are greatly re- 
duced. 

Heat-transmission losses are al- 


so dramatically lessened. That's 
what John Barnard's father had in 
mind when he told his son of the 
constant 50? temperature under- 
ground. In most places, that actual- 
ly applies to depths greater than 
you'd likely build a house. But 
ground temperatures even at depths 
from one to 10 feet are much more 
moderate than temperatures on the 
surface. Daily fluctuations have no 
influence at all. Monthly changes 
are drastically modified. The chart 
on page 88 gives an example: The 
range for surface temperatures, 
from the hottest to the coldest day 
of the year in Lexington, Ky., is 
about 47° F. But 10 feet under, 
the range is only 15°. In more se- 
vere climates, the difference is even 
more pronounced. Dr. Bligh has 
measured the underground tem- 
perature in the Twin Cities area 
and found that it ranges from about 
47° to 51°. But surface tempera- 
tures there vary from —30° to 95°— 
a whopping 125°. Although the spe- 
cifics vary somewhat across the 
country, these are telling examples. 
Obviously, it takes many fewer Btu 
to keep the inside of a house at 70° 
when it’s nestled into 47° earth 
than when it sits in —30° air. 

Soil temperatures not only are 
moderate, they’re also slow to 
change. As the Kentucky chart 
shows, the maximum and minimum 
temperatures at 10 feet are about 
three months behind those on the 
surface. Thus the earth surround- 
ing your house reaches its highest 
temperature about the time you 
begin to need heating, and it drops 
to its lowest about the time sum- 
mer comes along. This thermal lag 
further reduces your heating and 
cooling needs. As Barnard puts it: 
"You've got this big thermal fly- 
wheel keeping things on an even 
keel." 

Underground houses, in fact, can 
be such excellent energy savers 
that even well-insulated conven- 
tional structures can't compare. In 
studies done at —25°F, Dr. Bligh 
determined that heat loss through 
a wall with eight inches of insula- 
tion is 6.5 times greater than that 
through an uninsulated under- 
ground concrete wall. *An under- 
ground wall will be better than the 
best above-ground wall" he con- 
cludes. 

Just exactly how much energy 
will be saved is uncertain. Barnard 
estimates that his heating needs 
have been reduced by 60 percent. 
Bligh says as much as 75 percent 
is possible. And James Scalise 
claims that even a thin layer of 
soil on the roof of a house and 


berm around it can reduce energy 
usage by 30 percent. 

Whatever the exact saving, it's 
dramatic. That's exciting in itself, 
and even more so because it makes 
solar heating very practical for un- 
derground houses. If heating needs 
are cut by a half to two-thirds, the 
size—and cost—of the solar system 
can be proportionately reduced. 

Underground houses also adapt 
well to passive solar heat, as David 
Wright, a California architect de- 
voted to low-technology architec- 
ture, has proven with his own house 
on the northern coast of that state. 


Cost controversy 


John Barnard estimates that the 
underground houses he has design- 
ed cost about 25 percent less to 
build than comparable above-grade 
frame houses. Both Malcolm Wells 
and William Morgan, however, say 
underground houses tend to cost 
from five to 10 percent more initially 
than standard. Dr. Bligh used 
to agree with them, but he's 
changed his mind: "In most cases, 
underground buildings can be less 
expensive," he told me. 

Certainly all the experts agree on 
these two points: (1) With the en- 
ergy efficiencies and low mainten- 
ance requirements, life-cycle costs 
are much better for underground 
buildings, and (2) when under- 
ground houses start being mass- 
produced, they will be substantially 
cheaper than standard. 


The problems 


"Though building an underground 
house isn't particularly compli- 
cated, it does have its own peculiar 
problems. To begin with, no one 
really knows how much heating—or 
cooling (if any) —one needs. To de- 
termine the heating and cooling 
needs of a conventional house, the 
builder simply consults the stand- 
ards published by the American 
Society of Heating, Refrigeration, 
and  Air-Conditioning Engineers 
(ASHRAE). But these specifica- 
tions don't apply to earth-covered 
buildings. That's because heat loss 
from an underground building de- 
pends not only on the heat-flow 
properties of the building materials, 
but also on the heat conductivity of 
the soil. Damp, compacted soil con- 
ducts heat much more readily than 
loose, dry soil. At the moment, only 
a detailed soil analysis of each 
building site can really tell you 
what to expect in an underground 
building. 

But Dr. Bligh and some col- 
leagues at the University of Min- 
nesota are about to remedy that. 


Nonresidential underground construc- 
tion is also booming. Top: Malcolm 
Wells’ underground office shows roof 
landscaped by Mother Nature. Above: U. 
of Minn. bookstore, designed by David 
Bennett, is 95-percent underground. 
Look for full report in a future PS. 


‘They have a $242,000 grant from the 
National Science Foundation to in- 
strument a new underground book- 
store just completed on the Minn- 
esota campus. To make the study 
valid for most of the country, 
they're using five different types of 
soil as backfill materials. The team 
is also developing a computer pro- 
gram that will be compared with 
the empirical data collected. Within 
a year, ASHRAE standards will be 
written based on their findings. 
Weight is also a problem with 
ti igi 
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The Alaska 
pipeline 


-old problems are solved, 
but new ones 
keep cropping up 


By ROBERT 
GANNON 


In 1971, at the end 
of his trip on the oil 
tanker / icebreaker 
SS Manhattan [I 
Saw Them Crunch 
Through the North- 
west Passage," PS, 
Jan. ‘70], Consult- 
ing Editor Robert 
Gannon toured Alas- 
F. ka to find out how 
the Alaska pipeline 
might affect the state's ecology. Now, 
with the line nearing completion, Popular 
Science again sent Gannon to Alaska to 
see how things are going. He's shown 
here, standing at the beginning of the 
pipeline, near Prudhoe Bay. His on-the- 
scene report follows. 


ANCHORAGE 
The local papers headlined the 
story the day I arrived. Thousands 
of sections along the Alaska Pipe- 
line may have been badly welded. 
May have been. Nobody was sure, 
because the inspection reports 
seemed to have been faked. 

Everybody was concerned: Al- 
yeska Pipeline Service Co., the 
corporation in charge of building 
the line; government monitors; and 
environmentalists. 

When I was last here, the pipe- 
line was only a black line jagging 
down the center of the map of 
Alaska. Its planners were fond of 
saying that the line would have 
about as much effect on the land- 
scape as a thread stretched across 
a football field. 

But many environmentalists, and 
eventually the U.S. Congress, dis- 
agreed [PS, Jan. ‘73]. Their con- 
cerns boiled down to three ques- 
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tions: (1) How would the project 
affect the tundra? (2) What would 
it do to wildlife? (3) What would 
happen if there were a break? 

Answers were elusive then, but 
they're becoming clear now that 
the line is nearly finished. (As of 
January, the project was 92 per- 
cent complete and expected to be 
operating by midyear.) The an- 
swers are important; the lessons 
they provide will be applied to fu- 
ture pipelines and other Arctic pro- 
jects. 

Everybody knows the basic facts 
about the 800-mile-long pipeline, 
built to transport oil from immense 
reserves at the edge of the Arctic 
Ocean to ships on Alaska's south- 
ern coast. The project is history's 
biggest undertaking by private en- 
terprise. It might also be the 
world's most significant environ- 
mental experiment. 

Yet the first impression when you 
see the pipe is—Big Deal. It's a 
fat sewer pipe yet to be buried. But 
then you hear the figures, and you 
begin to grasp the magnitude of the 
project. 

© The pipeline will carry 1.2-mil- 
lion barrels of crude a day. 

€ The project is about 10 times 
as costly as any private construc- 
tion job in technological history. In- 
flation, engineering problems, pres- 
sure from environmentalists, and 
mismanagement have shoved the 
tab from an estimated $900 million 
to a total of about $8 billion. 

@ The line dives under and leaps 
across rivers and streams nearly 
900 times, jockeys over three major 
mountain ranges and innumerable 
gorges, and is subjected to temper- 
atures that can drop to —70 degrees 
F. 


Zigzagging across the Tatalina River 


For about half its distance, the 
ground underneath is permanently 
frozen. It's this area that most wor- 
ries environmentalists. 


Concern number one: the tundra 


Fly over the frozen North Slope, 
where the earth tips gently toward 
the Arctic Ocean. Below is a des- 
ert; precipitation is only seven 
inches a year. And except for a thin 
surface layer, it's permafrost, made 
up of frozen rock or muddy ice, 
reaching down in places to thou- 
sands of feet. 

On the surface lies the tundra— 
an insulating tangle of mosses, 
grasses, tiny bushes, five-inch wil- 
low trees—life that has struggled 
for years to get a toehold. 

When the tundra is disturbed, the 
balance shifts. A truck crossing ap- 
parently solid soil in summer can 


ra 


valley, about 40 miles north of Fairbanks, a section of the oil pipeline traces the contours of Alaska’s rugged terrain. 


indent the earth a few inches each 
year, until erosion sweeps away the 
soil. Today, tracks from World War 
II trucks are permanent gorges. 

That kind of thing is not happen- 
ing at Prudhoe Bay Oil Field, pop- 
ulation 5000, two hundred miles 
above the Arctic Circle. A gigantic 
complex is being built there—yet 
the oil field, flat as Kansas, looks 
like a treeless park—clean, neat, 
tidy. 

Worries about the tundra have 
eased in the last year or two. Five 
years ago, U.S. writers (myself 
among them) were forecasting that 
road building would cause disas- 
trous erosion and stream siltation. 
Now, except for limited tundra 
flooding (which officials insist is 
short-term), things don’t seem so 
bad. 

Back then, when a road was con- 


structed in a permafrost region, 
standard practice was simply to 
gouge away the tundra until frozen 
ground was reached. When it 
melted, you moved over a few yards 
and scraped again. But during the 
pipeline construction, hardly a bull- 
dozer blade touched the tundra. In- 
stead, gravel, gathered from dry 
river beds and glacial moraines, was 
simply piled up to make a work 
pad about five feet above the tun- 
dra. When gravel became scarce, a 
gravel and polystyrene-foam “sand- 
wich" was used. 

A bigger problem along the route 
is erosion control, because: (1) not 
enough is known about permafrost, 
and (2) enforcement is lax. 

“The state of the art was never 
equal to the project,” said former 
pipeline monitoring engineer Gil 
Zemansky, 32, one morning across 


his kitchen table in Fairbanks. “We 
lacked real knowledge of Arctic 
conditions. We had to get it by trial 
and error. 

“The monitoring reports,” he 
added, “show that the erosion-con- 
trol problem developed simply be- 
cause of Alyeska’s lack of concern; 
there’s more interest in getting the 
job done quickly than right.” 

Chuck Champion, pipeline co- 
ordinator for the State of Alaska, 
agrees: “Probably the most trouble- 
some area has been that of reveg- 
etation and restoration.” He pauses 
and sighs. “Our effectiveness has 
not been what we had hoped.” 

“Just a couple of weeks ago, 
down below an active work pad, I 
saw a couple of stream courses 
that looked like chocolate milk- 
shakes," adds Champion's deputy, 

Continued 
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Cy Price. “We said to Alyeska's 
man down there, ‘Whoa up; imple- 
ment proper erosion-control meth- 
ods.’ And he said, ‘I won't unless 
you shut me down.’ So we accom- 
modated him.” 

The pipe itself probably will pro- 
duce little melting, although it will 
be filled with 140° F oil that’s 
hot enough to make soup of the 
permafrost. For half the route it 
sits atop horizontal supports (cost 
of each $9000) resting on deep, re- 
frigerated pilings—80,000 of them. 

The rest of the pipe is under- 
ground. The two modes alternate, 
depending on many factors, includ- 
ing wildlife-migration routes. 


Concern number two: 
the wildlife 


What happens when a pipeline 
crosses a caribou-migration route 
or a salmon spawning stream? Un- 
til recently, nobody knew; the 
pipeline made such questions vital. 

For example, the pipeline crosses 
Scores of prime creeks, with the 
danger that it may block paths of 
migrating ocean fish or slosh silt 
into breeding sites. 

Alyeska has done both. “So far 
as culverts go," says engineer Ze- 
mansky, “the problem is that Aly- 
eska has consistently wanted to put 
in small culverts rather than brid- 
ges. They cost less. Frequently, in 
fact, the FWAT people [Joint Fish 
and Wildlife Advisory Team, an 
environmental group] would point 
out that a planned culvert was too 
small. But Alyeska would put it 
in, a washout would occur, and 
they'd have to bridge it after all." 

The siltation problem has been as 
bad, according to pipeline coordin- 
ator Champion: "I feel that when 
it becomes necessary to shut down 
the project to stop Alyeska's work, 
we have, in essence, failed. But 
we've had to do that often, and al- 
most every time it's been for silta- 
tion." 

It’s not that the basic de- 
signs were necessarily wrong—even 
though many of them were de- 
veloped on the spot. The problem is 
that plans weren't followed. And 
that applies even more to the 
question of animal crossings. 

Five years ago, one of the big 
concerns was to preserve caribou- 
migration and moose breeding 
routes. 

“We determined that in areas of 
dense moose populations, there 
should be a crossing every one-to- 
two-thousand feet," recalls James 
Hemming, a FWAT federal sur- 
veillance officer. “The pipe would 
be buried where possible; other- 
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wise it would be raised ten feet from 
the ground, high enough to allow 
for snow accumulation." 

Final design called for 400 ele- 
vated placements, and everybody 
agreed to the specifications, includ- 
ing Dr. David Klein, caribou ex- 
pert at the University of Alaska, 
Fairbanks: “As the pipeline is now 
designed, it's good for animal pass- 
age as we know it." 

But problems arose. “We set the 
standard carefully and thought 
we'd have to do only spot checks," 
says Hemming. “But when we did 
random samplings early in 1976— 
at any one time we have only six 
men traveling 800 miles—we found 
that in some sections as many as 
50 percent of the crossings were 
out of spec, and at places, the pipe 
was only five feet above the ground. 

“I don’t think it was a conscious 
attempt to cheat,” Hemming says. 
“It’s simply that construction crews 
want to move fast, and a level pipe 
is quicker to install than one angled 
up for animals.” 


G Gwe lacked real knowl- 
edge of Arctic conditions. 
We had to get it 
by trial and error $9 


But now, according to wildlife 
experts, most crossings are up to 
spec, with moose and caribou freely 
moving under or over. So that area 
of concern seems largely under con- 
trol. But it leaves: 


Concern number three: 
will it break? 


If for some reason the pipe 
should burst, environmentalists en- 
vision the Alaskan landscape flood- 
ed with tens of thousands of bar- 
rels of crude oil. 

How could it break? One big 
worry is earthquakes. The line runs 
across a whole series of faults, one 
of which is the Denali, source of 
the disastrous 1964 earthquake. In 
the past 70 years, 23 violent quakes 
have rocked the pipe route. 

The builders, however, are not 
worried. “When that big earthquake 
comes," says Alyeska chairman Ed- 
ward L. Patton, in his droll style, 
“the pipeline is the only thing that 
will hold the state together." 

The line does seem designed to 
hold up against any likely quakes— 
to Richter 8.5 in the Denali area. 
For one thing, most of the above- 


ground sections zigzag, both to al- 
low for temperature-related expan- 
sion and contraction and for slip- 
page in earthquakes. When the line 
is filled with hot oil, the heat gen- 
erated by pumping and friction of 
oil movement can raise pipe tem- 
perature to 145? F. The tempera- 
ture of an empty pipe in winter, 
however, may sink to —70? F. A 
straight line would pull apart un- 
der these strains, but the pipeline's 
flexible, zigzag line will only 
straighten a little, sliding sideways 
up to 12 feet on Teflon-coated pipe 
supports. 

At the Denali Fault, support 
beams allow sideways slippage of 
20 feet and a vertical drop of five. 
"Any quakes that would disturb 
things more than that," says Den- 
nis Knottingham of R&M Con- 
sultants, an Anchorage bridge-de- 
sign firm, "are projected to happen 
only once every two centuries." 
Adds Mr. Champion: “You just 
couldn't develop a better system for 
handling earthquakes." 

The pipe itself seems designed to 
withstand almost anything but an 
armor-piercing bullet at a one-foot 
range. “But the gunman would be 
boiled in oil," points out Champion. 
“The trajectory of the oil would be 
the trajectory of the bullet, and at 
a thousand pounds a square inch, 
that’s that.” 

Aside from the risk of potshots, 
the half-inch-thick steel pipe seems 
sufficiently tough—if the welds hold. 

For weeks after my visit to 
Alaska, newspapers headlined the 
complicated weld situation. Here’s 
a quick review of the weld-inspec- 
tion program Alyeska had insti- 
tuted: A welding team worked on a 
joint, followed by a radiograph 
team trained to take and interpret 
metallurgical X rays. Then came 
repairmen to reweld if necessary. 
Finally, a followup gamma-ray 
check was made. 

There was a hitch. Even with 
20-hour workdays, the inspectors 
were lagging behind, and repair 
teams were falling even further be- 
hind (rejected welds sometimes 
reached 80 percent; 15 is about 
normal for pipelines). Meanwhile 
construction crews, who wanted to 
bury pipe quickly, put the pressure 
on. 
Someone from Alyeska’s front 
office thought the crews might be 
too anxious, and to check, began 
to compare the welds with their X 
rays. They didn't always jibe. It 
seems that some flawed pipes were 
buried anyway, and a great number 
of pipe sections were buried with- 
out having been checked at all, with 


phony X rays slipped into the 
record. 

Though the findings were sup- 
posed to be confidential, word 
leaked out. Alyeska put on a cor- 
porate smile and stated that things 
weren't really that bad, that pro- 
bably nothing was faked after all. 
Then in June, a technician named 
Peter Kelley told a congressional 
subcommittee that he and his fel- 
low workers had faked numerous 
X rays on the order of a superior. 
Alyeska decided to audit all welds 
made to date, and by May, 1976, 
had checked 30,800 of them at a 
cost of $4.5 million. Findings: 3955 
“problem welds,” 517 of which 
showed “uncorrected errors," and 
at least 475 radiographs either mis- 


sing or faked. (X rays were 
matched by computer to catch du- 
plicates.) 


How to check the welds? One 
way: "Bell-hole" the joints. Melt 
the ice with jets of steam, dig down 
around them, inspect the welds, per- 
haps make replacements—a mini 
mum of $9000 for each pipe joint 
in flat ground, according to Al- 
yeska's Patton. 

Bell-holing was begun, and now, 
long northern sections of the route 
look, from a plane, like a bombing 
run, with huge chunks of perma- 
frost blasted out and insulation 
blowing across the tundra. The big 
problem with bell-holing: In the 
process of digging, the pipe may be 
damaged. 

By November, 1976, Alyeska had 
repaired all but 34 of the ques- 
tioned welds—even though two in- 
dependent British testing organi- 
zations had reported that many of 
the welds contained only “com- 
pletely innocuous” minor irregular- 
ities. Based on this report, Alyeska 
asked the Department of Trans- 
portation to exempt 612 welds from 
repair. In the final ruling, only 
three of the welds were exempted; 
21 others would have been left 
alone had Alyeska not already ex- 
posed their joints. 

In December, another scandal 
erupted. Rep. John Dingell ( House 
subcommittee on energy and power) 
announced that up to 200 more weld 
radiographs might have been faked. 
These welds, made in Alaskan ma- 
chine shops before pipe was ship- 
ped to the field, join 40-foot lengths 
of pipe into 80-foot sections. Al- 
yeska is now auditing its records. 

Still more problems: Inspectors 
are beginning to find pipe that was 
damaged while being buried, bent 
egg-shaped while being installed, or 
crushed by ice, equipment, or back- 
fill. 


And what happened in midsum- 
mer is the topper: A section of pipe 
exploded. 

Alyeska is required to test the 
whole pipeline hydrostatically; wa- 
ter is pumped into the pipe under 
pressure to check the welds. Rather 
routine. But this time, when the 
pressure gauge reached 187 psi, the 
buried pipe bulged, burst, flung 
earth skyward, and split down the 
middle, peeling back like banana 
skin. 


G Construction crews, 
who wanted to bury the 
pipeline quickly, 
put the pressure on 99 


Alyeska explains that the gauges 
were clogged, that the pipe actually 
blew when pressure hit 1560 psi. 
Independent metallurgists agree. 
The maximum oil pressure ex- 
pected: 1180 psi. Alyeska also 
notes that, even at these high pres- 
sures, there were no weld failures. 

But before bursting, the 18,000- 
foot pipe swelled, gaining 11 inches 
in circumference. Had the bloating 
weakened it? That whole pipe had 
to be replaced. Will other sections? 

And what will happen if the pipe 
bursts a year from now? If Alyeska's 
contingency plans work, probably 
not much. The entire line will be 
continuously monitored by a master 
computer at the terminus at Val- 
dez. From some 175 spots along the 
route, about 1400 status signals 
will be reviewed every ten seconds, 
funneled into Valdez via micro- 
wave and satellite backup systems. 

If the computer detects some- 
thing strange, an alarm will sound 
and an operator can then shut 
down any of the nine pump sta- 
tions and 62 remote block valves, 
effectively isolating the problem 
area. Stations can be closed down 
in six minutes, remote valves in 
four, the whole line in ten. Along 
the route, 80 check valves automa- 
tically guard against backflow. 

When a leak is identified, the 
computer will print out a preplan- 
ned contingency outline, complete 
with crew and equipment identifi- 
cation. Total drainage will be lim- 
ited to “about 10,500 barrels on the 
average, with a maximum spill 
(which could occur at only one 
spot on the line) of 64,000 barrels,” 
states an Alyeska document. That’s 
only for a “significant” leak, how- 


ever. Dingell’s subcommittee was 
told that leaks of up to 500 barrels 
a day could continue indefinitely 
without detection. 

But at least the big ones will be 
caught. And that’s about as much 
as anyone could expect, admit 
most observers. The prevailing 
opinion among experts is that the 
pipeline has been designed well 
(much of it redesigned while 
a-building) , even though huge ques- 
tions remain as to how well the 
plans have been carried out. “And 
for that answer we’ll just have to 
wait,” says Governor Jay Ham- 
mond. 


Lessons for the future 


Some conclusions, however, can 
be drawn now: 

* Inspection programs must be 
beefed up on any future project. To 
have only six FWAT inspectors to 
cover 800 miles, for example, is 
absurd. 

@ Public environmentalists, es- 
pecially in the beginning, were of 
immense help. 'Thornton Bradshaw, 
president of  Atlantic-Richfield, 
admits that — "environmentalists 
blocked us for very good reasons . . . 
We didn't know how to make an en- 
vironmentally safe line. They 
helped us." 

© The 1977 deadline is too soon, 
construction too fast. Problems, as 
one congressional report states, 
stem from Alyeska's desire to “com- 
plete a four-year project in three 
years. .. ." 

* The overall planning is good 
—even though much was developed 
as the pipe was installed. One fact- 
finding committee sent to Alaska 
by President Ford stated that the 
pipeline “amounts to a monumental 
testament to American workman- 
ship, not the monumental screw-up 
that’s being charged.” At any rate, 
similar future private projects must 
have as much, if not more, scru- 
tiny. 

All in all, the worries prevalent 
five years ago have been largely 
tranquilized. But in my travels 
across the state I found a new one 
starting to grow. Champion puts it 
this way: *You know what I worry 
about? The tankers in Valdez Har- 
bor. The technological safeguards 
built into the tanker system don't 
approach the pipeline's. There's a 
tremendous amount of human error 
possible, and problems from a tank- 
er spill, which I predict, will be of 
a magnitude greater than the worst 
case we might expect from the 
pipeline. And almost no one, really, 
seems to have too great a con- 
cern.” 


APRIL 1977} 93 


A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


POPULAR SCIENCE 


Bike bus 

Roll ‘em up a ramp, drop in 

a dime, twist a key out: It 
takes only 10 seconds to pig- 
gyback and lock your bike at 
special San Diego bus stops. 


Some 600 cyclists per month, 


per bus, use the dual-trans- 
portation service. Each rack 
holds five bikes. 


Cop computer 

Police cars in Rome, Italy, 
supply computer readouts of 
instant data and maps for 
hospitals, fire stations, and 
other services on the city's 
10,000 streets. The equip- 
ment, from Honeywell Ltd. in 
Britain, is linked by radio to 
a central computer. 


Propellant core 

A giant "'pressure-cooker"' 
autoclave bonded a Teflon 
coating to this core, the cy- 
lindrical mandrel around 
which propellants for the 
Solid Rocket Motor of the 
Space Shuttle will be poured. 
The coating prevents solid 
fuel from sticking to the cy- 
linder. 


Business plane 

Made in Japan? Yes and no. 
Rockwell's new twin-engine 
business transport is assem- 
bled in Oklahoma. But under 
a joint development program 
with Fuji Heavy Industries, 
the airframe is made in Japan. 
The pressurized Commander 
700 has two 340-hp Lycoming 
engines. 


Power truck 


This off-the-road vehicle hauls 
a one-ton load, and has a 
built-in 2.4-kw AC source for 
accessory tools. The two- 
wheel-drive truck features 
hydrostatic drive, hydraulic 
power steering and dumping. 
It's from Emergency One, 
Inc., 1216 S.W. Sixth Ave., 
Ocala, Fla. 32670. 


Sporty MGB 

The MGB sports convertible 
for ‘77 has twin, thermostat- 
controlled electric fans to 
cool its 63-hp engine. Replac- 
ing the belt-driven fan saves 
fuel, cuts noise, speeds 
warmups, says British Ley- 
land Motors. The $5150 
MGB also has a new interior 
and improved roll bars. 


Water chair 

Stay cool and relax in a Wa- 
ter Lounge. A fiber-clad flota- 
tion collar and all-vinyl web- 
bing ensure long chair life, 
says the maker(Kransco Mfg., 
Inc., 501 Forbes, S. San 
Francisco, Calif. 94980). 
Chair has a foam headrest, 
and plastic drink holders 

in the arms. 


For transit links: magnetic trains 

Japan Air Lines is ‘’flying’’ this two-passenger test vehicle 
along a 1400-yard track at Kawasaki. Purpose: to improve air- 
port-to-city ground transportation, Target speed is 190 mph. 
The High Speed Surface Transport (HSST) is levitated by pow- 
erful on-board magnets that attract it upward toward iron chan- 
nels on the outside of the track (right). The vehicle's linear- 
induction motor reacts against an iron plate centered in the 
track. Fins supply stability. JAL, with additional backing, 
hopes to have a system operating by 1980. 


Design car 


Pininfarina, the Italian car sty- 
list, developed the 104 Peu- 
gette as an exercise in cost- 
cutting design. Six paired in- 
terchangeable plastic panels 
require only three molds. 


There's no dashboard; in- 
struments are perched in box- 
es. Fresh-air vents swivel for 
windshield defogging. 


Car tester 


Amusement-park ride? Chry- 
sler's Auto Roller helps test 
for fuel-system leakage that 

may occur when a vehicle 
crashes and rolls over. To 
ensure that each model meets 
federal regulations, up to six 
cars are crashed into barriers 
and rotated 360°. 


Solar barbecue 

Here's a 3.25-foot-diameter 
solar cooker that folds into a 
compact 13-pound package. 
The portable cooker has 22 
fan-out aluminum blades. In 
moderate sunshine, a quart of 
water boils in 10 minutes. G. 
Ray SA, Div. Ray-Gril, 1037 
Etagniéres, Switzerland. 
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Underwater sled 


You—and your equipment— 
can belly-flop down to 150 
feet on this seagoing sled, ac- 
cording to Belldeck Ltd. (33 
Christopher Rise, Pontlliw, 
Swansea, Wales). Three 12V, 
30-amp/hour batteries power 
the Aquabatic's electric mo- 
tor; your feet do the steering. 
Price: $1140. 


High-style wagon 
Aimed at both coupe and 
wagon fans, the Saab 99 
Combi Coupe has an extra- 
large tailgate that can be 
raised high for easy loading. 
The Swedish car is pow- 
ered by a twin-carb, 108-hp 
engine. It has a 53-cubic- 
foot cargo space. 


Ergonomic keyboard 


A finger-positioned keyboard 
for electric typewriters can 
speed typing by 40 percent, 
claim its designers (P.C.D. 
Ltd., 42 Queens Rd., Farn- 
borough, Hants, England). 
Keys are positioned to fit fin- 
ger lengths and strengths. 
Thumbs, formerly ignored, 
have eight keys each. 


Video viewer 


Want to watch gears mesh? 
This optical probe peers in- 
side moving machinery. You 
hold the flexible, fiber-optic- 
tipped cable near any hard-to- 
see spot, and its image is 
transmitted, via camera, to a 
TV receiver. Maker: P.W. Al- 
len & Co., 253 Liverpool Rd., 
London, England. 


Executive class 


Canadair's new LearStar 600 
will do a fast 600 mph and 
have a 4500-mile range. Su- 
percritical wings and two Ly- 
coming ALF 502D turbofan 
engines will get the plane up 
to 45,000 feet. The "'bizjet"" 
version will seat 14; the air- 
liner, 30. Price: about $4.1 
million. 


Speedy stripper 

This Swiss-made wire strip- 
per also twists the wires for 
soldering. After severing a 
preset length of insulation, 
the tool spins the cut piece as 
it's pulled off, twisting the ex- 
posed strands. Maker: Loepfe 
Automation AG, 8634 Hom- 
brechtikon, Switzerland. 
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IN BOATING 


BY SUSAN RENNER-SMITH 


Sailor's harness 
Rings on this new safety 
harness adjust to fit almost 
any child or adult. And two 
mountain-climber's safety 
hooks secure it to mast or 
stanchion. The kit is $26.95 
from Sailrite Kits, 12937 
Venice Blvd., Mar Vista, 
Calif. 90066. 


Fish finder 


Where will the fish be biting? 
A transom-mounted tempera- 
ture probe relays water-sur- 
face temperature to this 
dash-mounted dial, so the 
fisherman can find the best 
spot. The MH-699 gauge is 
$55.60. Medallion Instru- 
ments, 917 West Savidge St., 
Spring Lake, Mich. 49456. 


Smoke sniffer 


Gas fumes or smoke below? 
The 801 Fume Alert buzzes, 
and the needle swings to 

the danger zone, The de- 
tector's solid-state sensor 
goes in the bilge; the control 
unit operates off 12V current. 
It's $119.95. Maker: Ray 
Jefferson, Main & Cotton Sts., 
Phila., Pa. 19127. 


Movable mount 


You can raise or lower your 
trolling motor without acro- 
batics with the winch-op- 
erated hoist above. It moves 
any outboard up to 450 
pounds to any point in an 
18-inch range. Maker: 
Hanson Hoist, Box 761, 
Sandpoint, Idaho 83864. 
Price: $140. 


Fold-up platform 


Need a stern platform for 
your outboard runabout? 
Swing down this 12-pound, 
13-by-24-inch deck. To store, 
fold it up against the tran- 
som. The corrosion-resistant 
aluminum-magnesium deck is 
$100. Bay Pattern Works, 
Box 1250, Milan, 

Ohio 44846. 


Epoxy putty 

Snip a length of Dri-Glue, 
knead the two colors to- 
gether, and what do you get? 
A tough epoxy to use as a 
marine sealant or adhesive— 
even underwater, says the 
maker (Lightning Adhesives, 
21 Cummings Park, Woburn, 
Mass. 01801). An 18-inch 
roll is $3.95. 
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IN TOOLS 


BY R. L. STEPLER 


Pressure washers 


Tough cleaning job? Jacob- 
sen's high-pressure washers 
deliver 500 to 600 psi at 

the nozzle for super scouring 
action. Electric motors from 
5% to 1 hp power the rigs. 
Three models are offered: 10 
($270), 20 ($360), and 30 
($700). Jacobsen, Racine, 
Wis. 53403. 


Ascrape and a buff 

The edge scraper (left) removes saw cuts from the edges of 
acrylic sheet plastic up to 1⁄2” thick. Its blade is enclosed for 
safety. Once edges are scraped, they can be buffed to trans- 
parency with a 4"-dia. sewn-cloth wheel that attaches to 
your portable electric drill (right). The buffing wheel, includ- 
ing a 2-oz. stick of buffing compound, costs $2.95. The edge 
scraper is $2.50. Both are from Craftics, 2701 N. Pulaski 
Rd., Chicago, III. 60639. 
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Unplugged 

Curious kids in your work- 
shop? Protect them and your 
power tools by snapping 
Plug Safes on one prong of 
the tools' plugs; you need a 
key to remove 'em. $1 each, 
or three for $2.50, from 
Questco, Box 515, Milton, 
Wash. 98354. 


Sandpaper 
Flex-Grit sandpaper has a 


polyester backing that makes 
it washable, flexible, durable, 


and resistant to cracking or 
peeling, according to the 
maker. It's available in grits 
from 150 to 600. Moyco 
Industries, 21st & Clear- 
field, Philadelphia 19132. 


Double drill 


Black & Decker's hammer 
drills quickly shift from 
plain drilling to hammer 
drilling for faster penetra- 
tion of masonry surfaces. 
The 1⁄2” two-speed version 
(shown) costs $60; a %” 
unit is $30. Black & Decker, 
Towson, Md. 21204. 


Two-way hoe 

Action Hoe's cutting blade 
is sharpened on both sides 
for a back-and-forth action 
that's ideal for cultivating 
and for close work around 
shrubs or along fences or 
buildings. It's $6.50 from 
Ames, Box 1774, Parkers- 
burg, W. Va. 26101. 


Adhesives 


Ceiling or floor tiles will go 
up or down more easily with 
Elmer's new latex adhesives. 
They set up fast, says the 
maker, and clean up with 
soap and water. Borden, 
1500 Touhy Ave., Elk Grove 
Village, IIl. 60007. 
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BY R. L. STEPLER 


Door lock 

Color this doorknob red—or 
yellow, green, brown, or 
beige. Kanedan locks for 
interior doors have ABS 
knobs, cost $5 each. From 
A. C. Meneses & Co., Box 
3695, Van Nuys, Calif. 
91407. 


Sheet flooring Quieter disposers Decorative divider 
A vapor barrier prevents al- Top models in Tappan's new line of garbage disposers use Divide a room or define an 
kali from migrating to the sur- new grinding chambers with swivel-mounted impellers, are entry or dining area with 
face to discolor the pattern quieter, and have higher horsepower, according to the maker. Marlite's plastic divider 
when Classicon no-wax floor- The three-bolt, quick-mount assembly is ideal for do-it-your- screens. They come in 24" 
ing is laid on a concrete slab. selfers. Tappan says you can mount the disposer to your by 36" modules in four pat- 
The flooring is offered in six- sink in minutes. Tappan Appliances, Tappan Park, Mansfield, terns: Madrid, Woodgrain, 
and 12-foot-wide rolls, at Ohio 44901. Floral, and Peacock. Mar- 
$12 per sq. yd. From Man- lite, Dover, Ohio 44622. 
nington Mills, Salem, N.J. 

08079. 


Track lighting 
LyteTrim miniature track- 
lighting system fits shelves, 
cabinets, and counters. Spot 
and fluorescent fixtures are 
available for the 11/5" by 
16", 28", 32", or 40" track 
sections. Lightolier, 346 
Claremont Ave., Jersey City, 
N.J. 07305. 


Destratifier 


Heatrecycler's fan draws in 
hotter air near a room's 
ceiling and exhausts it at floor 
level for better comfort at 
lower temperature settings. 
The 7'4" by 8" by 2" device 
mounts on a wall, costs $40. 
From Nautilus Industries, Box 
159, Hartford, Wis. 53027. 
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IN 
ELECTRONICS 


BY WILLIAM J. HAWKINS 


CB pole 


CB'ers living in a condomin- 
ium or apartment have a prob- 
lem—no place to put the CB 
antenna. Solution: the Hom- 
ing Pigeon from Hustler—an 
antenna that installs like a 
pole lamp. It comes with 17 
feet of coax attached. $42.95 
from New-tronics Corp., 
Brookpark, Ohio 44142 
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Wrist calc 


Just a pretty face? No, the 
face of this National Semi- 
conductor wristwatch is 
smart, too—it's not only a 
watch that shows a.m./p.m. 
time and month /day date, 
but it's a scientific calculator 
as well. White metal cover 
shields the keyboard. $350. 


Front loader 


Want both specs and features 
in a cassette deck? Try the 
new Pioneer CT-F6262. A 
DC servo drive keeps wow 
and flutter below 0.08 per- 
cent; automatic chrome de- 
tection, Dolby. and memory 
stop add to the feature line- 
up. The CT-F6262 is ad- 
vertised at $270. 


High hi-fi 

Building up a sound system 
is taken literally by Soun- 
design Corp.—this stereo con- 
sole is made vertically to 
conserve space: 14-by-20-by- 
36 inches. 57AB1 contains 
turntable, tuner, and eight- 
track player for $279. Soun- 
design, 34 Exchange PI., 
Jersey City, N.J. 


Chess mate 

Your turn—enter a move on 
the keyboard of the Chess 
Challenger and a counter- 
move comes up on the dis- 
play. Your opponent, a com- 
puter, can be programmed 
to be easy or hard to beat. 
$200, Fidelity Electronics, 
5245 W. Diversey Ave., 
Chicago, III. 


Computer composer 
Tickle the ivory on this 
Musecom II and you're ac- 
tually scratching the head 

of a computer. As you play, 
the system is thinking in 
terms of a musical score— 
displaying your notes on the | 
TV monitor and making a 
hard-copy scroll of your 
work on command. Need a 
different key for an accom- 
panist? Tell the computer 
and it will automatically 
transcribe your work by 
drawing the score on the 
grand staff, treble single 
staff, or bass single staff. 
Musecom Il is made by 
Musecom Ltd., 6362 Holly- 
wood Blvd., Hollywood, 
Calif. Your first hit song pays 
for it—$20,000 is the price. 
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FOR YOUR CAR 


BY RAY HILL 


Dumper 

Want to convert your pickup 
to a dump truck for hauling 
dirt, sand, feed, waste, or 
construction materials? With 
Jet Hoist you can. The elec- 
tric/hydraulic dump attach- 
ment fits most pickups. 
Truckers Supply Interna- 
tional, 1000 N. First St., 
Garland, Tex. 75040. 


Spark-plug cleaner 
Mechanics can clean up to 
eight spark plugs simulta- 
neously with the heavy-duty 


Elco-8. A high-speed impeller 


hurls abrasive particles at 
the plug electrodes and in- 
sulator. A 12VDC motor 
powers it. $21.45 from Elco 
International, Box 280, River 
Forest, IIl. 60305. 


Trim kit 

Want to spruce up your 
Capri? You can do it with 
this new tape spoiler pack- 
age available from Lincoln- 
Mercury dealers. The kit 
contains a lower-body 
“Capri” tape stripe, hood 
and deck-lid tape stripes, 
and rear spoiler. Suggested 
retail, $148.60. 


Battery filler 

The Activator lets you fill 
and activate a dry-charge 
battery quickly. A cell-eye 
turns black when the bat- 
tery is filled. A positive 
thumb valve stops the flow 
instantly. It's $14.20. Maker: 
Thexton Mfg., 7586 Park- 
lawn Ave., Minneapolis, 
Minn. 55435. 


Tougher radial 
Firestone's new 721 steel- 
belted radial, which replaces 
the company's 500 line for 
passenger cars, is shown 
getting the plunger stretch 
test in the lab. The new tire 
has 10 steel filaments in each 
belt cord, against five in 
older radials. It's available in 
six passenger-car sizes. 


Electric locks 


Now you can install auto- 
matic door locks on your 
Dodge or Plymouth van with 
kits from Dodge and 
Plymouth dealers. One kit 
modifies the front doors; 

the other, the side door (ex- 
cluding slider) and rear door. 
Front-door kit is $35; rear- 
door, $25. 


APRIL 1977 | 101 


San Francisco launches 


world's first 


water-jet ferry - 


By JOSEPH ZMUDA 


I'd ridden the ferry across San 
Francisco Bay before, but on this 
trip there were many exciting dif- 
ferences. I was aboard the new all- 
aluminum 750-passenger GT Mar- 
in, the world's first turbine-powered 
water-jet propulsion ferry to see 
commercial service. The independ- 
ently controlled water pumps de- 
signed by Jacuzzi Bros. represent 
the world's largest jet-propulsion 
system—36-inch impellers. 

It was the GT Marin’s first run 
from San Francisco to its architec- 
turally unique terminal in Lark- 
spur, Calif. We were traveling 
across the choppy waters at 26 
knots, hardly aware that the three- 
deck luxury craft was setting a 
speed record for ferry travel across 
the Bay. 

The GT (for gas turbine) Marin 
is one of three identical ferries or- 
dered by the Golden Gate Bridge, 
Highway, and Transportation Dis- 
trict, The ferries, part of a $37.8- 
million program funded by the Ur- 
ban Mass Transportation Adminis- 
tration (UMTA) and the Bridge 
District, were designed by Nickum 
& Spaulding Associates of Seattle 
and built by Campbell Industries 
of San Diego. 

The GT San Francisco, first of 
the ferries to undergo sea trials, 
was severely damaged by fire and 
will end up the last to enter com- 
mercial service. The other sister 
ship, the GT Sonoma, will have 
completed its maiden voyage from 
San Diego to Northern California 
by the time you read this. 

Unconventional design is respon- 
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sible for the ferries’ remarkable 
properties: light weight (210 tons) ; 
25-knot service speed at 90 percent 
of full power; and economical op- 
eration, 

Nearly 250,000 pounds of alumi- 
num were used in each of the 165- 
foot vessels. Result: a 40-percent 
weight saving over all-steel construc- 
tion. The three Avco Lycoming 
2800-hp marine gas turbines weigh 
less than a quarter of a standard 
diesel power plant with propeller 
shafts and auxiliaries (33,000 
pounds total, compared to 147,000 
pounds). Because the lighter- 
weight ferries need less draft than 
normal, dredging costs should drop 
significantly. 

The Jacuzzi 36YJ jet pumps are 
connected to the engines through 
compact vertical-reduction gearbox- 
es designed by Sier Bath. Each 
pump is capable of passing 65,000 
gallons of water per minute with 


Marine gas turbines, made by 
Avco Lycoming (diagram 
right), are connected to Jacuzzi 
jet pumps (below) by compact 
vertical-reduction gearboxes. 
Total power plant takes up less 
than one-quarter the space of 
conventional diesel engine. 
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15,000 pounds of thrust, the same 
thrust as a 747 jet engine. The 
stern-propulsion nozzles move from 
side to side through a 70-degree 
arc for turning; deflection gates 
are lowered into the water streams 
for reverse (at 50 percent of top 
thrust) and quick stops. 

The entire power plant occupies 
a small unmanned engine compart- 
ment in the stern, so there is more 
passenger space. I found the GT 
Marin to be quiet and comfortable: 
Passenger compartments are car- 
peted and color-coordinated with 
airline-style padded seats. 

Commuting time between the San 
Francisco Ferry Building and the 
Larkspur terminal, 13 miles away, 
is 32 minutes. With all three fer- 
ries in full service, a projected 
3200 passengers will be carried each 
rush hour, reducing peak-period au- 
to traffic on the Golden Gate 
Bridge by up to 2500 cars a day. lis) 
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Spring & 
summer 
home- 
improvement 


ideas 


Our semiannual special section on 
upgrading existing homes is a big one 
this time: 21 pages of projects and 
materials designed to make your 
home a handsomer, more functional 
place to live. As a member of the Na- 
tional Home Improvement Council 
(symbol at top) PS contributes to "the 
art of staying put" with these features: 


© We wedded a practical solar heater 
for a swimming pool with a handball 
backboard—and came up with this 
novel recreation area for any big yard. 


* Low-voltage lighting can trans- 
form your yard: Here's how to select 
and install those ready-made sets, and 
how to make and wire your own fix- 
tures. 


* Sloping property? Retaining walls 
solve many problems. How to choose 
the best type for your lot. 


* Adding a room—or a wing? You 
can splice onto your house without 
any future woes of leaks or heat loss. 


© And we start our special section 
with a roundup of those great com- 
ponent systems that create working 
walls. We follow them with a DIY wall 
system that we commissioned for 
those of you who'd rather build than 
buy. 


Off-the-floor cabinets are an elegant— 
and practical—option in wall-hung furni- 
ture. This flexible Royal system features 
brackets that reach down from wall- 
mounted standards to grip units, making 
a wide range of combinations possible. 
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Wall systems No room to spread out? 
Think vertically. These clever built-in 
modules may help you get organized 
By ROBERT GORMAN 


Tf you're among those lucky few who 
rattle around in excess living space, 
modern wall furniture probably can't 
do a great deal for you. Except, per- 
haps, to give your home a richer, 
warmer, more elegant and finished 
look. 

But for the rest of us space-cramped 
humans, today's varied wall systems 
can do much more. They can unlock 
a rich treasure of vertical floor space 
in almost any room, hallway, or odd 
corner. The multifunction units per- 
form jobs ranging from displaying— 


Center-pivoted swing-around unit 
(above) is from Germany's Interlubke, 
pioneers of many concepts in free-stand- 
ing systems. They now market scores of 
different modules. The back of this unit 
could hold a let-down bed, tabie, or desk. 
Headboard and bed platform (above, 
right) are from Coleman's very broad 
U.S.-made collection. Separate, inter- 
changeable units in the German Buken- 
berger line (right), banded with finishing 
strips, look like built-in cabinets. 
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or concealing— possessions, to divid- 
ing space for separate uses. 

Perhaps best of all, most wall sys- 
tems can be enlarged, reduced, or re- 
arranged as your needs change. And 
they go with you when you move. 

While they're somewhat easier to 
recognize than to define, wall systems 
are modular and made up of inter- 
changeable, rearrangeable, factory- 
produced elements that combine to 
form or finish a wall. 

Modularity, of course, doesn't mean 
that all units within a system are 


l 
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the same size. Multiple widths and 
heights are common; depths vary, too, 
since deeper base units are often need- 
ed for TV sets, desks, files, and other 
items that can't be accommodated 
on 10- or 12-inch shelves. 

In a number of systems, solid or 
glass doors can be fitted on adjustable 
hinges to turn two or three open 
shelves into enclosed storage or dis- 
play cabinets. Fixtures for display 
and even ambient lighting are sup- 
plied in many lines as both original 
and add-on equipment. 

Although a few designers feature 
traditional styling, most wall sys 
tems can be classed as contemporary. 
Yet while many systems seem almost 
indistinguishable, there are differ- 
ences, and you had best not count 
on embellishing one manufacturer's 
product with components from an- 
other. 


What to look for 


How then do you choos 
major consid- 


y in your area is 
a key, especially if you plan to add 
units or modify them to fit a new loca- 
tion 
Most of the syste: hown in these 
pages are widely—if not nationally 
—distributed. Outlets vary, however. 
Some are sold in furniture, specialty 
or department stores, others only 
through decorators and designers; a 
few will be shipped direct. One thing 
Continued 


Venerable, space-saving, spring-balanced 
Murphy bed has reappeared in several 
new wall systems, including the Lock- 
wood, right. Free-standing units with 
finished backs (such as the Cado, below) 
make exceilent room dividers. This sys- 
tem also includes standards matched to 
wide, hardwood-veneered wall panels. 


Prefab Cubex kit (top) lets 
you arrange cut-and-grooved 
boards in many ways. 
They're held by push-on con- 
nectors. Recessed backs and 
hidden hangers give the 
moderately priced PS Sys- 
tem, above, a free-floating 
look. Rakks hardware for do- 
it-yourselfers (right) consists 
of extruded, grooved alumi- 
num standards and mated 
brackets. Brackets tip in, then 
lock when you level them, 
virtually eliminating align- 
ment and leveling problems. 
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you never have to worry about is por- 
tability: Just about every wall system 
knocks down for truck or parcel de- 
livery, and no single element is too 
large to fit an apartment-house ele- 
vator. 

Plans to expand your system will 
determine your choice of finish. Natu- 
ral wood grains are elegant but can 
be difficult to match. Artificially tex- 
tured wood might present fewer prob- 
lems; the same should be true of met- 
al, glass, and most painted or plastic- 
laminated surfaces. 

Installation—and modification— 
requirements could also play a part 
in your selection. Although few major 
systems are beyond the capabilities 
of a well-rounded handyman, some 
could challenge your skills. Virtually 
all wall systems are sold with pro- 
visions for professional, on-site assem- 
bly; some are sold only this way. 


What holds them up? 


The need for professional installa- 
tion depends in large part on the sup- 
port system that is used and the align- 
ment tolerances it allows. A couple of 
fairly complex systems mold shelves, 
cabinets, and other units integrally 
with tile-like wall panels that have 
to be precisely mounted on studs or 
furring strips. 

Somewhat less intricate, but also 
critical in alignment, are a variety 
of systems in which wall-mounted 
standards or wood-grained panels are 
predrilled to accept matching hooks 
or dowels. The Danish Cado system is 
one of the more elaborate and ele- 
gant of this group. There’s very little 
play in this kind of system; panels 
or strips must be accurately spaced 
and aligned to accept and level hang- 
on furniture modules. These systems 
conceal the attachments, giving the 
assembly a more built-in look. A 
paneled background can also add to 
a wall system's esthetic appeal. 

Wall-mounted standards and strips 
(or pilasters, as they're often called) 
represent the major attachment meth- 
od. Some come drilled with uniformly 
spaced level (or downward-slanted) 
holes; more of them are slotted to take 
hook-end brackets. In a few systems 
these uprights are grooved for special 
lock-in hardware, which gives you a 
lot of choice in height adjustment, 
and eliminates most leveling prob- 
lems. 

Cantilevered brackets extending 
from these uprights usually support 
shelves and other units from below; 
in a few cases, bent-wire arms reach 
down from above to hook into the 
hang-ons. This may give slightly 
better weight distribution for walls 
that can't take heavy loads. 

In a similar, though less frequently 
seen, method, brackets may be fas- 


tened directly to a wall. One main 
advantage of separate brackets is that 
they give you considerable freedom 
for offset arrangements without con- 
cern for vertical alignment. 

Another potential virtue of brackets 
is that they can become part of the 
design, especially when you want to 
complement period furniture with 
carved, fluted or otherwise-orna- 
mented wall fixtures. 

Floor-to-ceiling poles (or shorter 
ones with wall ties) give you another 
mounting option. They're especially 
useful when you don't trust your walls 
to cantilever heavy loads. 

Poles that stand away from the 
wall—either part-way or fully in front 
of the modules they support—are 
generally quite simple to install. 
And since the supported units lean 
back against the wall, they'll nor- 
mally be quite steady. 

Free-standing units (another major 
category) are often structurally sim- 
ilar to pole types. These are most 
suitable for room dividers. If you plan 
such a use, however, you'll want to 
make sure that all exposed shelves 
or cabinet backs are finished. 

Most free-standing units come with 
unfinished backs, however, because 
they're intended to be used flat 
against a wall. For some uses (with 
let-down desks, bars, or beds), they 
need to be attached to the wall to pre- 
vent wobble. A couple of angle irons 
on top should do the job. 

But whether they really stand in- 
dependently or are wall-attached, the 
distinguishing feature of free-stand- 
ing wall systems is that their furni- 
ture modules are supported from the 
sides rather than from the front or 
back. This gives you a system that is 
versatile and easily rearrangeable. 

The vertical supports for free-stand- 
ing units come in two types: end 
pieces and intermediates. The inter- 
mediates have support holes or hard- 
ware on both faces; the ends are fin- 
ished on the outside. When you add 
new units to some of the better sys- 
tems, you can move the existing end 
pieces outward. 

Considering the different support 
methods and the unlimited variety of 
unit sizes, styles, combinations, fin- 
ishes, and prices, there's hardly a 
reason to put up with lack of space. 
Maybe your floors aren't big enough 
to let you spread out..But your walls 
are. 


FOR FURTHER INFORMATION, CONTACT: 

Coleman Furniture Corp., Pulaski, Va. 24301; L. Kaut- 
man Assoc., 39 Joyce Rd., Hartsdale, N.Y. 10530 (Buken- 
berger); Naomi Gale, 2400 Ryer Ave., Bronx, N.Y. 10458; 
ICF, Inc., 145 E. 57 St., New York, N.Y. 10022 (Inter- 
lubke); Cabinet Co., 163 E. 61 St., New York, 
N.Y. 10021; Modern Manor, 192 Lexington Ave., New York, 
N.Y. 10018 (PS System); Rangine Corp., 51 Harvard 
Ave., W. Medford, Mass. 02155 (Rakks); Royal Systems, 
inc., 5708 39 Ave., Woodside, N.Y. 11377 (Royal, Cado, 
Cubex). 


Traditional styling in finely crafted wall 
systems is hard—but not impossible— 
to find. Inset door panels, carved or orna- 
mented brackets, and other period 
touches are features of the Naomi Gale 
line, which comes in more than 50 solid- 


wood finishes. Made to order only, the 
varied units can be mounted on brackets 
(above, left), on standards, or on away- 
from-the-wall poles (above, right). Clear- 
plastic brackets (top) blend with shaped, 
recessed panel cabinets. 
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«Mat cern 
IMPROVE YOUR HOME 


A modular 


wall system 


you can build 


Three elements in a system: Plenty of 
record storage is available in one of two 
record cabinets (top). Divider strips keep 
albums in easily accessible groups. Drop- 
down desk (right) provides a home office 
that closes up tight. Just above, there's 
a magazine-display shelf that's also handy 
for photos, prints. 


My wall system alternates 
deep and shallow units to 
provide flexible display 
and storage space 


By RICHARD STEPLER 
PHOTOS BY THE AUTHOR 


Custom-building your own wall sys- 
tem offers several advantages: 

* You can tailor it to fit existing 
space for a built-in look. 

* By keeping the units modular, 
you'll have a flexible system that 
can be moved and used elsewhere. 

* You can disguise or hide an awk- 
ward or unsightly room feature: I 
bridged a stark opening to a kitchen 
with a shelf to match the wall system 
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and installed louvered doors to screen 
meal-time clutter. 

* You'll save quite a bundle, too. 
I figure I built about $2000 worth of 
cabinetry—if purchased in the store 
—for the cost of materials: $500. 

This wall system consists of two 
modules. You build as many as you 
need or have space for: shallow units 
for books, hi-fi speakers; deep modules 
for storage of record albums, photo- 
graphic equipment and other small 
items you don't want to relegate to a 
closet. There's also a desk—or bar— 
and magazine shelf. 

My wall system never fails to im- 
press guests, but construction is sim- 
ple and straightforward. I built it— 
with basic hand power tools—of 1-by- 
16 pine (for the deep units) and 1-by- 


Modular units march sawtooth-like along 


10 pine (for the shallow shelf units). 
Each module is 36" wide by 93" high. 
This allowed tipping them up erect in 
a room with an 8' ceiling. Closure 
strips—1-by-3's, in my case—fill in 
flush to the ceiling to make the sys- 
tem appear more built-in. Cabinet 
doors and the drop-down desk are 94" 
birch-veneer plywood. 

Since the wall system is modular, 
construction is also modular, on an 
assembly-line basis. I cut all the up- 
rights, adjustable shelves, cabinet 
doors, record dividers, etc., at once. 
Then I assembled the units one-by- 
one. 

The shelf-support system I used is 
easiest to install and looks the best 
— no rabbeting for unsightly metal 

[Continued on page 172. 


one wall of living room. Displayed (or hidden) are books, records, hi-fi and photographic equipment, home office, objects. 
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pool heat plus 
handball backboard - 


4 ii ps i BIET CR 
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Sun-heated swim- 
ming poo! (above) 
reached a balmy 
high of 88 degrees 
during last sum- 
mer's shakedown of 
the solar heating sys- 
tem. If you build a 
support structure for 
solar collectors from 
Scratch, you can ori- 
ent them due south 
at optimum angle— 
though that's not 
critical in this appli- 
cation. (Best angle 
for summer heating 
is your latitude mi- 
nus 10*.) Back of wall 
(right) is backboard 
for asphalt-surfaced 
handball court. Ex- 
terior plywood fac- 
ing is painted with 
Dow Corning sili- 
cone rubber coating. 
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Poolside lean-to combines 
PS art editor's favorite sport 
with practical solar heating 


By DAVID HOUSER 
and RICHARD STEPLER 


A pool can be uncomfortably cool for 
swimming—even in August. That's 
why many pool owners have heaters 
to let them select a comfortable water 
temperature, say 80 degrees, and even 
extend the swimming season into the 
spring and fall. 


But in New York state, where Dave 
and Rita Houser live, new installa- 
tions of gas pool heaters are banned. 
And the $1200 installation cost of an 
electric-resistance or oil-fired heater, 
plus the cost of energy to run them, 
made these alternatives prohibitive. 

So when Dave and Rita decided to 
have their own backyard pool in- 
stalled last spring, they opted for 
alternate energy: a solar swimming- 
pool heater. Dave, a POPULAR SCIENCE 
art editor, remembered a story he had 
read in PS, "Pool Heating Panels 
Make the Sun Work for You" [May 


IMPROVE YOUR HOME 


°73). Black plastic panels mounted 
on a sloping, south-facing roof could 
keep a pool comfortably warm. But the 
Housers had no suitable roof near 
their planned pool location. The panel 
maker, Fafco, provided plans only for 
ground- and fence-mounted racks, or 
mounting the panels as a patio sun- 
shade. But Dave had a better idea: 

Continued 


Beneath support structure for solar col- 
lectors (top left), Dave Houser checks 
in-line filter in solar control system. 
Filter prevents foreign objects from 
entering hydraulic line. Above, he at- 
taches solar sensor to roof next to 
Fafco collector. Sensor must be located 
So that it receives same sun exposure 
as collectors. Left, wood-lathe screen 
clips over end of structure to mask 
system plumbing. Schedule-40 PVC feed 
line to panels runs just behind screen. 
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Support posts for solar wall—4-by-4's— 
are held in place with temporary brac- 
ing while concrete footings set up. See 
drawing above for foundation details. 


With support deck complete (12” plywood 
covered with two layers of roofing 
paper), collectors are attached with 
hold-down straps supplied with them. 
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Toe-nail 2-by-4 cross bracing between 
posts to give rigid support to plywood 
backboard. At 35-degree angle, 2-by-8 
joists brace against 2-by-8 header. 


Top row of six 4'-by-8' collectors fits 
snugly on 26' wide structure. Size and 
number of collectors required for pool 
area determined overall dimensions. 
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Each joist is supported in a concrete- 
filled Sonotube. Custom-made steel 
bracket (see detail in drawing above) 
secures the joist to the foundation. 


Headers are secured to deck with straps. 
Nylon straps attach top header; more 
elastic vinyl straps secure bottom, al- 
low for expansion and contraction. 


combine the solar-heating system 
with another project he was planning 
—a backyard handball court. 

The dual-use solar wall that re- 
sulted serves these purposes: 

e Provides a good surface for 
mounting the solar panels. 

* Provides an enclosure for the 
pool pump, filter, plumbing, and solar 
control systems, plus handy storage 
for vacuum and skimmer accessories. 

* The north wall serves as a back- 
board for an asphalt-surfaced hand- 
ball court. 


Unofficial handball 


Dave and Rita's handball court 
wouldn't pass muster with the Na- 
tional Handball Club: It's 14 feet high 
instead of the prescribed 16; it's got 
an asphalt playing surface instead of 
concrete; and the backboard is well- 
braced 34" exterior plywood instead of 
Portland-cement-finished concrete 
block. Nevertheless, it's quite ade- 
quate as a backyard court for hand- 
ball, paddleball, and tennis practice. 
Still to come are "official" handball 
lines to be painted on the court. 


The solar side 


The south-facing side of the solar 
wall is the business end. Twelve four- 


Before installation, all edges of exterior- 
plywood panels for backboard were 
sealed with silicone caulk to keep out any 
moisture. 


Header pipes are joined together with 
wire clamps and rubber couplers. 
Connection is simple using a screw- 
driver for a watertight joint. 


by-eight-foot Fafco panels fit neatly 
on the 26-by-18-foot lean-to that sup- 
ports the vertical wall. Their 384- 
sq.-ft. surface area is about the mini- 
mum Fafco recommends for a pool of 
this size (792 sq. ft.). The company 
prefers a panel area equal to at least 
50 percent of pool surface area for 
best performance. The lean-to deck 
easily supports the panels, since they 
weigh only about one pound per 
square foot when full. 

The black plastic panels consist of 
dozens of small continuous channels 
that connect top and bottom headers. 
Water flows into the bottom header, 
fills it, moves up all the channels 
simultaneously, and out the top head- 
er. Unlike most solar collectors, these 
have no cover glass. 

Freeman Ford, Fafco's president, 
explains: "Any well-designed solar 
collector that wets the entire surface 
will be approximately 75-percent ef- 
ficient if it's run at a high rate of 
flow with a low delta T, or difference 
between input and output tempera- 
tures. The high efficiency is a result 
of keeping the panel surface tem- 
perature near or frequently below 
ambient air temperatures, so losses 
are small or nonexistent." 

Since the collectors are run at or 


- = EL AI 
Plywood panels are attached to cross 
bracing and posts with galvanized nails 
and glue. Later, weatherproof silicone- 
rubber finish was applied. 


At tie-in to pool's plumbing, two gate 
valves allow manual shutdown of collec- 
tors in case of leak. Fafco's system splic- 
es into pool return line after filter. 


near ambient, no glass cover or in- 


sulated back is needed. This results 
in an inexpensive collector: Fafco's 
costs $90 per four-by-eight-foot panel. 

The total cost for Dave and Rita's 
system —12 panels, automatic control 
system, and plumbing to hook it up— 
came to $1271.50, which compares 
favorably with the cost of conven- 
tional heaters. 


Automatic control 


The control system is ingenious 
(see drawing): A pinch valve is con- 
nected to either side of the pool pump 
via hydraulic lines. When the solar 
sensor detects usable sunshine, it 
causes a cam to rotate in the control 
box. This allows pool water down- 
stream of the pump to fill a vinyl 
"doughnut" inside the pinch valve, 
closing it and diverting pool water to 
the solar collectors. When there's in- 
sufficient sun, the cam rotates again, 
and the pinch valve is deflated via a 
second hydraulic line that opens into 
a pipe upstream of the pump. When 
the pinch valve is open, pool water 
bypasses the solar panels. 

The system requires no extra pump: 
It uses the pool’s existing 1'2-hp rig, 
which has a 100-gpm capacity. In a 

(Continued on page 142 


Day-by-day performance 
Date Weather — Pool temp. (F) 
a.m. p.m. 
8/20 Sunny 74' 76 
8/21 Sunny 7 
8/22 Hot 79 88 
8/23 Hot, sunny — 81 88 
8/24 — Sunny 82 
8/25 Sunny Bl 85 
8/26 Sunny 82 
8/27 Sunny 79 81 
8/28 Sunny 79 825 
8/29 Cold, sunny 78 81 
8/30 Cold, sunny 77 80 
8/31 Cool, sunny 76 79 
9/1 Cool, sunny 76 78 
9/2 ain 74 74 
9/3 Cool, sunny 75 77 
E cast 74 76 
9/5 Overcast 74 76 
9/6 Sunny 74 76 
E Sunny 74 76 
9/8 Sunny 74 79 
9/9  Sumy 74 79 
9/10 Rain 76 75 
9/1 Sunny 72 74 
9/12  Sumy 72 76 
9/13  Sumy 74 76 
$4 Hot 74 78 
915 Hot 75 
9/16 Cloudy 25 77 
9/7 Clear 75 76 
9/18 — Clear 74 76 
9/19 Clear 74 76 
9/20 — Clear 74 76 
9/21 Clear 73 75 
9/22 — Cooler 72 74 
9/23 Clear 72 74 
9/24 — Clear 70 73 
9/25 — Clear n 73 
9/26 ^ Rain 21 ah 
9/27 ^ Rain 68 69 
9/28 — Clear 67 68 
9/29 Sunny 66 68 
9/30 ^ Rain 66 65 
10/1 Rain 64 64 
10/2 Cloudy 63 64 
10/3 Rain 62 62 
10/4 Sun 62 65 
10/5 Cloudy 64 64 
10/6 ^ Cloudy 64 65 
107 ^ Cloudy 65 66 
10/B Rain 65 65 
10/9 Rain, tomado 63 63 
10/10 Sunny 61 
10/41 Sunny 62 65 
1012 Sunny 62 65 
1013 Sunny 62 65 
10/14 Sunny 62 65 
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Scattering of twinkle 
fixtures, a mushroom 
lamp (right fore- 
ground), and couple of 
concealed floods to 
highlight plants—to- 
gether they transform 
the terrace above 


Landscape lighting 
shouldn't be uniform, 
but should pick out a 
few features. It can 
betimed to come on at 
dusk, as at right 
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Downlighting globes illuminate pathway for safety and looks 
(top; photo by Malibu) while floods accent background brick 
and trees. In lower photo, Starbrite's clear-color mushroom 
domes provide light downward and up along pool. 


It's your choice: Buy or build 


Typical low-voltage set at top (Malibu's six-light system) can 
be varied—or added to—with homebuilt fixtures. Handsome 
box light can be made as freestanding unit for low wall, or hung 
on fence. Post lamps (photos at right in both rows) made from 


freezer containers cast diffused light on shrubs; tree-hung 
version (lower left) is made from ?4"-square strips. 


You don't need power-hungry floodlights for convenience and 
security outdoors. You can install an LV system yourself—even 


IMPROVE YOUR HOME make your own yard lamps, like the five above, from scraps 


By ROSARIO CAPOTOSTO 


When day is done and shadows fall, 
do your house and grounds disappear 
from sight in the murky blackness 
of night? If so, you need to illuminate. 

Outdoor lighting offers one of the 
most fascinating and creative ways 
to decorate your home. With a little 
imagination you can use it to enhance 
architectural features, highlight in- 
teresting plants and trees, and gen- 


erally perk up the overall view of your 
home at night. 

And you needn't resort to harsh, 
costly floodlighting. Low-voltage 
lights along walkways, paths, and 
Steps use only a few pennies' worth 
of electricity per hour. A six-light set 
will burn no more juice than a stan- 
dard 100-watt bulb and can give much 
broader coverage. All in all, outdoor 
lighting is a small investment to make 
toward reducing your family's 


chances of accident, while extending 
the use of your yard and deterring 
prowlers and vandals. 

Low-voltage lighting is a system 
of special residential lighting equip- 
ment that operates on a mere 12 volts 
—a sensible approach to the concept 
of decorating with light outdoors. 
If you have any inclination to dismiss 
12-volt lighting as somewhat of an un- 
proved novelty, you can dispel the 

Continued 
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notion. You've had similar equip- 
ment in automobiles for years. You 
know only too well it's one of the 
very few things you can depend on 
to work properly. 

There are several good reasons for 
going LV. Safety is first. The system 
operates on the same voltage as a 
child's electric train set so you cannot 
receive a shock even if you touch bare 
wires. By reducing standard 115- 
120-volt household current with a 
voltage-reducing transformer, you 


LV lighting equipment comes in packaged kits that contain all 


components, ready to plug in. You can 


and 12-light sets, or separate components. 


can safely run wires anywhere you 
like: above ground, along fences, 
into trees and bushes, and even 
through water. 

Ease of installation is another im- 
portant advantage. You don't need 
experience or those special installa- 
tion permits that would be required 
for standard 120-volt units. Since 
you can run wire as is, you're spared 
the labor of digging deep trenches, 
uprooting lawns or shrubs, or fussing 
with protective conduits. 


buy two-, three-, six-, 


Here's a sampling of one maker's line. Snapit equipment comes 
in two styles: miniature floods with adaptable bases (left), or 
torch-like globes (right) to push into ground. 


Also, the flexibility of LV systems 
is a major plus. As time goes by, tastes 
invariably change, plants and trees 
grow, and physical improvements 
may be made around the property. 
Whenever desirable, it's a simple 
matter to relocate the lights anywhere 
along the low-voltage cable. Or the 
entire system may be completely 
moved to another part of the property, 
or taken with you if you move. 

Finally, low initial cost for equip- 

[C 
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LOW-VOLTAGE LAMP DATA 


Author's demonstra- 
tion shows how Mali- 
bu's post lamps 
connect to main cable 
with special connec- 
tors (above); flood- 
light is hooked up by 
running cablethrough. 


orie me 
Catalog m. Base volts watts 
w5n 9 S C. Bay us n 
512 03) S.C. Bay na 128 
513 QU) — S.C Bay na 21 
WSI*QMD S.C. Bay na 72 
514 (1195) S. C. Bay 18 364 
W502 (MI) Food Par36 — 118 Er] 
501 (40) Spot Par36 118 283 
W500" (ALA) Pood Par36 11.8 173 125 800 


One-inch slit is made in cable 
to let it fit over grooves in 
connector at end of six-ft. cord 


Starbrite system uses 
Par 46 sealed beams 
in both flood and 
mushroom lights. 
Floods hook to cable 
through rear but T 
cross connectors join 
post lamp to cable. 


Snapit floods have receptacle 
built into side of each lamp 


housing for easy hookup. A 
mini plug on the end of the 
next cable (held in fingers 
above) connects to this. 


“Packed as standard in Malibu units. All specifications in chart are for lamp bulbs used in Malibu system 
futures, Numbers in parentheses are standard designations. Starbrite system uses Par 46, 12-vlt, 18-watt 
sealed beam lamp #4439 Tung Sol (or equivalent). Snapit Torchiere-Lites use #89 automotive single-contact 
lamps; sixlight spotlight system uses #94 auto lamp. 


attached to each Snapit 
Torchiere-Lite. Male end (top) 
plugs into transformer. 
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Transformers from three major LV manufacturers: Snapit's, Disassembly shows components of the various fixtures. Three 
left, have on/off switches. Starbrite (center) and Malibu units at left use miniature auto bulbs. Two others use sealed-beam 
have built-in automatic timers. All are weatherproof. lamps. All systems offer optional color filters. 


We took this series to show the light-spreading patterns of in any direction. Mushrooms come also with clear caps for up- 
the main types of fixtures: Flood is only type that can be aimed light. Fourth type twinkles as you move past. 


* 
One or two floods set on ground at base of tree (or group of 
trees like these birches) and aimed straight up can create the 


AND OUTPUT 


EFFECT OF VOLTAGE ON LAMP LIFE 


We positioned this light high and at edge of brick wall. for 
"skim" lighting (right photo). To complete effect, we used 
dramatic effect in the right-hand photo. second skim flood off right, plus third on foreground. 


Voltage 
at lamp 


Uite expectancy of lamp 


% of nominal 
candie- 


power 


126 


2/3 nominal lamplife 


125 


120 


3/4 nominal ample 


110 


ng 


nominal lamplife. 


100 


ns 


1-1/2 nominal lamplite 


no 


3 times nominal lamplite 


105 


5 times nominal lamphife 


100 


8 times nominal lamplile 


Locate transformers anywhere within Globe lights are especially effective for illu- 


When a 12-volt lamp burns out in a set it should be replaced 
to prevent premature burn-out of the other lamps due to over- 
loading. (Chart courtesy of Malibu) 


reach of a grounded outlet. This pair minating shrubs and flower beds. Since fixtures Construction details for making 


will operate 12 lights (single units 
for 12 lights are also available). 


sign touch even in the daytime. 
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themselves are decorative, they can add a de- homebuilt fixtures like those on 
page 115 begin on page 150 
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For a landscape that’s un- 
sightly or eroding, there’s a 
wall to solve your problems 


By L. DONALD MEYER 


Essential to the planning of a retain- 
ing wall is a clear understanding of 
its purpose. Is it primarily decorative 
or does it have a vital job to do—like 
holding back a mountain? The choice 
of materials depends upon a proper 
balance of utility and appearance, 
which in turn depends upon the spe- 
cific problem and your personal pref- 
erences. A railroad embankment may 
be shored up securely with precast 
concrete cribs, but that’s hardly suit- 
able for your backyard. A single-tier 
brick wall may look very nice for a 
small planting area, but it won’t hold 
up under severe pressures. 

When a builder leaves a badly 
scarred, eroded hillside, it is wise 
(though expensive) to consult a land- 
scape architect. If that is financially 
out of the question, construct a clay 
model of your homesite and work it 
around with pieces of wood or heavy 
cardboard to simulate the final prod- 
uct. At least, make some scale draw- 
ings of the site, and pencil in the 
wall locations so you can see how it 
will turn out. And consult your local 
building codes to see if you need a 
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construction permit or other papers. 

No wall should be higher than four 
feet unless absolutely necessary be- 
cause of a severe slope. Several small 
walls, with intervening terraces, are 
preferable to one full-height wall. 
It's easier, safer, and esthetically 
more pleasing to build several two- 
foot walls with planted areas between 
than one six-foot monster. 

Your job is less difficult when the 
soil is loose and sandy with no pre- 
existing drainage problems. The 
weight of the earth alone demands 
a strong wall, but water pressure 
compounds the problem. The average 
wall should have a 6- to 12-inch layer 
of gravel behind it, but larger walls 
with heavy soils require additional 
weep holes and a drainage system. 
In such cases, dry-stone construction 
(without mortar) or railroad ties, 
which let some water through, are a 
better choice than impermeable types. 
Use corrosion-free pipe angled down- 
ward to create weep holes in solid 
walls. 

When you must build a wall higher 
than four feet (with the exception 
of the stepped concrete described 
later), it's wise to insert "deadmen" 
into the soil behind the wall. Any 
large, heavy weight will do, such as 
a pile of logs or mass of concrete. Each 
deadman is attached near the top of 
the wall and backfilled. Poured or 


block concrete and brick walls of 
similar height call for reinforcing 
bars. 

Another factor to consider is the 
possibility of extraordinary weight 
above the wall. If the earth behind 
the wall slopes sharply upward, or if 
a house, driveway, or other structure 
is immediately above, increase all 
the dimensions given here by at least 
25 percent. If the wall is being built 
to contain a swimming pool, profes- 
sional consultation is advisable, and 
the strength factor given here should 
be augmented by 50 percent or more. 


A concrete wall 


A concrete wall has excellent 
strength when properly built, but it 
may not be as good a choice where 
there are drainage problems. In addi- 
tion to a heavy layer of gravel back- 
fill, a drainage system is needed for 
higher walls. Furthermore, concrete 
is not always attractive in a garden 
setting, although it can be dressed up. 

Small concrete walls are built in 
much the same manner as a home 
foundation. A footing is poured, with 
the same thickness and twice the 
width of the wall. Forms are built 
of thick exterior plywood, staked 
and braced. The extent of staking 
and bracing, and the size of the lum- 
ber, depend on the wall's height. 
Walls two feet or less do not need 


FOOTING 


TO MAKE CURVES, 

SAW KERFS IN BOARDS, 
WET AND BEND 
STAKE IMMEDIATELY 


STAKES 


extensive shoring, but the higher 
you go, the heavier the bracing and 
the thicker the plywood or lumber. 
One- or two-inch lumber or 34-inch 
plywood will suffice as long as the 
wall is low and the concrete pres- 
sure not too great. 

For a small wall, six inches is 
thick enough, but if you build any 
higher than two feet, add an inch 
or two of thickness for every foot 
of height. Four-by-four’s and pro- 
portionately heavier bracing may 
be required for higher walls. (It’s 
best to taper higher walls, with the 
bottom about twice as thick as the 
top, but such forms are harder to 
build.) 

Concrete walls more than four 
feet high should be built in two to 
four segments, with forms set as 
you would for building concrete 
stairs, but in the opposite direction, 
with the steps tied into the slope. 
The bottom section should be ap- 
proximately equal to the height of 
the wall. Again, it’s best to avoid 
such high walls. 

Before pouring the concrete, oil 
the forms and wet the footing and 
surrounding earth with a garden 
hose, to avoid losing water from the 
mix. For small walls, one pour 
should be sufficient; larger walls 
may require several pours. If the 
pouring extends over several days, 


exterior 


Concrete retaining wall has white slush 
coat, Buttress end adds to stability. 


REPEAT AT 
DOTTED LINES 


TEMPORARY 
SPACER 


PLYWOOD 


do it in vertical sections, keying 
each pour where you left off with 
an oiled 2x4, so that the next sec- 
tion will be tied into the last. 

The only part of the wall to be 
finished right away is the top, and 
rough-floating will probably suffice 
here. After the mix has set for a 
day or two (longer for high walls), 
remove the forms. Cure by soaking 
with water for a few days, then 
backfill. Since the bare concrete is 
not particularly attractive, you may 
want to apply a slush coat or round 
aggregate mix to the front. (Con- 
crete paint wears off after a while 
and looks unsightly; coloring com- 
pounds are too expensive for this 
type of work.) 

If you plan to top the wall with 
stone or other coping, be sure to 
insert the proper rods or other at- 
taching devices before the concrete 
sets. Since new concrete is relative- 
ly soft, a wood bench can be con- 
nected rather easily with helically 
threaded masonry nails. 


Concrete block 


The overwhelming advantage of 
concrete block is that it's easy to 
lay up. In the time it takes to 
build forms for a poured-concrete 
wall, a block wall could be finished. 
However, plain block is probably 

Continued 


Concrete-block wall is easy to install, 
but requires extra work for appearance. 


REINFORCING 
BARS SET IN 
FOOTING 


FOOTING 


KEY WAY 


Curved brick wall has rear drainage sys- 
tem that eliminates weep holes. 


GRAVEL 
CHIMNEY. 
( DRAINAGE ) 


$ 'ne-aans. PLACE 


AS SHOWN, MIN. 3” 
FROM OUTSIDE OF CONC 
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Dry-wall construction has strength and 
durability—this one's centuries old. 


Stone-and-mortar wall is difficult to 
build, but has tremendous strength. 


Projecting stones within dry ashlar wall 
tie into soil every two feet. 


the least attractive of all wall ma- 
terials. Further, it lacks the 
strength of poured concrete and 
some other materials because of 
weakness at the mortar joints. 
Block walls over two feet high 
should be laid over reinforcing rods 
embedded in the footing. Each 


block is buttered and laid in a bed of 


HIGHER RUBBLE WALL 
WITH OR WITHOUT MORTAR 


FOR SMALL WALL 
SIMPLY TIP RUBBLE 
INTO BANK 


COPING —. 
EY 


ji 
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BATTER BOARD 
2" BACK FOR 

EVERY FOOT 
OF HEIGHT 


C 
D 


COURSE 


DRY ASHLAR PATTERN 


and leveled. Excess mortar is then 
struck off with the side of a trowel. 

The wall is built to the specified 
height, then capped with special 
topping block or other coping. For 
a more attractive finish, use one of 
the methods discussed above for 
concrete. You may, however, be 
able to purchase stonefaced, slush, 


for retaining walls. Ask your local 
masonry dealer for his recommen- 
dations. 
stone-veneer walls using concrete 
backer block.) 


Brick 


gant-looking surface. The chief dif- 


GRAVEL, 
CHIMNEY 
DOWN TO 
WEEP 
HOLES 


DRAIN 
Z TILE 


12" BLOCK 
CONSERVES 
BLOCK 


BELOW 
GRADE 


FOOTING 
BELOW 
FROST 

LINE 


ASHLAR STONE VENEER 
CONCRETE BACKER BLOCK 


(See below for brick or 


This has probably the most ele- 


or other decorative block suitable 


CONCRETE "DEADMAN" 
FOR WALLS . 
OvER 4 


mortar, then individually plumbed 


ficulty is that it has even more 
joints than block, and consequently 
less strength. Unless you're build- 
ing a very low, decorative wall, 
you'll need two wythes (two faces, 
forming a double-thickness wall 
with reinforcing bars between). Or, 
for a medium-height wall, you may 
prefer a concrete-block backup with 
a brick veneer. For a veneer wall, 
use metal ties when laying up the 
block, and insert the ends of the 
ties into the mortar as you build 
up the brick. 

As with block, the brick should 
\ be buttered on the end and laid 
! jn the mortar bed. Each individual 
tec brick should be leveled and 
6x6 plumbed, and the excess mortar 
waus struck off with the side of the trowel. 

<=" When you begin, dampen the bricks. 

Hich Lay down the mortar for only two or 
three bricks, then go to four or five 
as you get more proficient. Tie the 
Continued on page 146] 
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Railroad-tie terraces planted with ever- 
greens provide erosion-free bank. REDWOOD OR 
RED CEDAR 
WALL. 


FOR HIGH WALLS, ADD ONE 
!O"-i2" SPIKE EVERY 4° 
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New addition? 


Then you'll need 


to know about 


house 


splicing 


Add-on rooms or extensions 
are a great way to gain space. 
But how do you connect 'em? 


By MACK PHILIPS 


A reader comments: “Your arti- 
cles on additions to an existing 
home always give great details on 
everything except how to attach to 
the existing structure. . .How 
about an article detailing this?" 

Ask and you shall receive (some- 
times). I'd guess that one reason 
publications seldom get into the de- 
tails of dissecting and splicing a 
house is because there are so many 
details. Also, techniques will vary 
greatly because of structural differ- 
ences among houses and the loca- 
tions of the splice. 

The fact remains that how you 
start the job is of the utmost im- 
portance to successful completion. 

There are up to three basic splic- 
ing situations involved with most 
additions to frame homes: splicing 
to a foundation; splicing to a roof; 
and splicing to a wall. 

Drawings on the next page are 
keyed to a master drawing to cov- 
er these three basic situations. Ma- 
jor additions will call for combining 
some of the 12 basic splices illus- 
trated. For example, extending a 
ranch-style house full-width would 
involve (1) splicing roof, (2) splic- 
ing walls, (3) splicing foundation, 
(4) splicing siding, and (12) splic- 
ing roofing. Adding a gable-roofed 
“L” or “T” onto a home would pro- 
bably involve (10) and perhaps 
(3), both foundation splices; (11) 
roof splice; (8) and perhaps (2), 
both wall splices; and maybe (4), 
a siding splice. 


Additions to your home make good economic sense—as long as 


connections to the existing structure are well done. 


Splice-on incisions can expose deteri- 
oration and sag. Existing ills should be 
corrected before splicing. 


By contrast, if the addition in- 
volves only a bow window, gambrel, 
or dormer, the splicing technique is 
simpler. Your particular home and 
planned addition will dictate the 
basic splicing techniques to con- 
sider. Certainly modifications will 
be necessary to adapt our techniques 
to any particular job. 


Building codes 


Keep in mind that most areas 
have building codes that come into 
play when you add on. Check this 
out before you start. You will prob- 
ably be required to submit and 
have approved a set of plans before 
you can get a building permit and 
legally proceed. Officials will very 
likely also want to know exactly 
where the addition will be with re- 
spect to the lot line. This could 
mean hiring a surveyor to establish 
precise boundaries. 

Depending, perhaps, on the ex- 
tent of the work, electrical wiring, 
heating, and plumbing may also re- 
quire official scrutiny. 

Unless you feel fully capable to 


Existing siding can often be cut right 
up to the location where you want to in- 
stall splice-on studding. 


Prefab roof truss was modified by lop- 
ping off its end to fit existing wall. A 
new end was made for the truss. 


Turn the page for illustrations of house splicing 


12 common splices 


for frame homes 


The dozen splices detailed on these 
pages are number-keyed to the house 
additions at right. Variations among in- 
dividual homes will require modifica- 
tions when applying each technique. 
Splice-on planning may involve heating, 
plumbing, and electrical wiring; work 
should conform to local building codes. 
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REMOVE 
SIDING 
INSIDE: 
EXISTING — SuEATHINO 
ATTIC BOARD 


Adding a roof as an extension of an exist- 

ing roof will probably require removal of 
old soffit and spiking the first rafter or truss 
of the new roof to the sheathing adjacent to 
the existing end rafter. If there is any sag in 
this area, you may be able to correct it by 
lifting the edge of existing sheathing, and 
shimming between rafter and sheathing so 
that old sheathing will be in line with the 
new, 


SIDING 
REMOVED 
TO. EXPOSE 
SHEATHING ——J 


NEW FOUNDATION 
OR FOOTING — 


Adding a new wall in line with an exist- 

ing wall starts with removal of siding, 
then spiking a stud to the corner of the old 
sheathing. Be sure the stud and plate of 
the new wall allows for new sheathing that 
may be thicker than the old (inch-thick Sty- 
rofoam, for example). An out-of-plumb con- 
dition is easily fixed in the plane abutting the 
new wall by shimming with good strips be- 
hind the first new stud. An out-of-plumb 
existing wall that would show up as a bow 
or dip as the wall is extended could, depend- 
ing on severity, be corrected by first remov- 
ing sheathing from the existing wall to shim 
or trim the studs; when sheathing is re- 
placed, it should match up with the new wall. 
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CORNER OF 
EXISTING HOME 
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EXISTING LL WITH 
FOUNDATION Russen- 
FOR 
!2"LEG 1/2" DIA 
CARRIAGE BOLTS 
POUR IN PLACE 


Adding a new foundation or footing in 

line with an existing outside wall should 
provide for keying the new to the old, and for 
a seal against moisture. Bolts should keep 
the joint from shifting; caulking provides the 
moisture barrier. Chip and wash any dirt and 
loose material away before pouring the new 
concrete. 


CAREFULLY 


END OF SIDING - 
PIECES "m 
REMOVED 


EXISTING 


p SIDING 


WALL BEFORE 
SPLICE- ON 


WALL AFTER 
‘SPLICE-ON 


To avoid an obvious joint line, carefully 
remove each end piece of existing siding 
(from the top down) and run the siding (from 
bottom up) across the splice area as re- 
quired. Most of the old siding can probably 
be reused to fill in at the end of the length- 
ened wall. (Note: This is a good time to re- 
place any damaged siding on the house.) 
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SHEATHING 


exist 
WALL STUD 
HEADER JOIST 


Adding a bow window starts by removal 

of the old window (if any) and cutting 
away of the old studs, having first checked 
for wiring you won't want to cut through. 
Know ahead of time how much cutting you 
have to do to accommodate the window and 
its rough framing. If more than three studs 
are to be removed, temporarily shore the 
opening before you cut the studs loose so 
attic or second-floor joists won't sag. Note. 
that all members framing the rough opening 
are doubled: The header is two '"'2-by's" (6 
or 8, depending on span) set on edge and 
shimmed to match stud width. 
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Adding a dormer involves removal of 

shingles and roofing paper a bit back 
from where you'll cut out the roof for the 
dormer. Double the rafters as shown, cut out 
the hole, and install the headers at the top 
and bottom of the hole. Framing of the dor- 
mer can then proceed. Be sure to plan for 
nough help on any roof project, and provide 
cleats, scaffolding, or whatever's needed 
for safety. 
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SPIKE END RAFTER OR TRUSS 
To STUDS OF EXISTING HOME WALL 
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BELOW 
GRADE 
AS REQ'D 


To add a new roof at a level below the 

old, begin by laying out the location 
and carefully sawing away the siding that 
will be covered. Leave enough clearance so 
the edges of existing siding can be lifted up 
to install flashing for the new roof. Spike the 
new end rafter or roof truss to the existing 
wall studs and proceed. 
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CENTEREO ON NOT CENTERED ON 
EXISTING STUD EXISTING STUDS 


Adding a wall in the middle of an exist- 
8 ing wall is relatively easy, splice-wise, 
if the location of the new wall is such that 
you can spike the first new stud to an exist- 
ing stud in the old wall. If it must go be- 
tween studs, headers can be installed (as 
shown) between two existing studs to provide 
a place to nail. Any sag in the old wall can be 
corrected by shimming between the new stud 
and the old wall. 


RAFTERS 


RAFTER DOUBLED 
( EXTEND 4° BEYOND ENDS 
OF OPENING} 


%& 


Adding a gambrel to an existing roof 

I probably involve much the same 
splicing-on technique as would a pitched 
roof dormer (drawing 6). You must make 
provisions for covering the opening in the 
roof while work is in process, or halted over- 
night and in bad weather. 


1 Adding a new foundation or footing in 
the middle of an existing foundation 
involves about the same work as does spli. 


on technique number 3. This illustration in- 
dicates an existing foundation of stone, 
which is frequently found in older homes. 
This requires contouring the forms to fit 
the shape of the stone. 
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FASCIA OF new ROOF New ROOFING 
1 Adding a gable roof to an existing one 

will probably require plates spiked to 
the rafters of the existing roof, through the 
roof sheathing, as the splice. As with a gable- 
roofed dormer, the point where the new 
rafters meet the old roof at the plates are 
fussy compound angles, which require care- 
ful cutting. 
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ADDITION 


To splice on lapped roofing or 

1 shingles, start by carefully removing 
the end piece of each shingle course (from 
top down) from the existing roofing, and 
lifting carefully the edge of the last shingle 
in each course (from the bottom up). You 
then insert the first new shingle of each 
course ( from the bottom up). 


Plumbing, heating, wiring 


Basic how-to's for splicing onto util- 
ities are more difficult to come by than 
construction techniques. That's because 
of the wide variation in existing equip- 
ment and the requirements you may 
have for the addition. You should cer- 
tainly plan ahead for utilities. Knowing 
the location of existing plumbing lines, 
ductwork, and wiring with respect to 
the addition makes it possible to include 
utility splice-ons in the planning stage 
to avoid problems later. 

Consider these points to help you 
decide whether or not to splice, and 
how to plan for possible adaptations: 

€ Plumbing splices probably won't 
be necessary unless the addition will be 
(or will include) a new bath and/or kit- 
chen. With such an addition, however, 
you'll need to “T” into both hot and 
cold water lines and extend lines to the 
new fixtures. 

Assuming any new waste line(s) 
will not have to be "Y'd" into the 
sewer line outside the house (probably 
a job for a professional plumber), you 
must still plan for adequate slope of the 
new waste line(s) to the existing drain 
"tree." Unless it has an extra capped- 
over connection, the system will have to 
be taken apart and new connections 
added to hook up the new line(s). 

@ Plans for heating an addition (if 
necessary) deserve considerable atten- 
tion, particularly in light of energy-con- 
servation considerations. Unless your 
existing heating plant has an ample 
reserve and/or the addition is relatively 
small, you will probably have to replace 
the existing heating plant with a larger 
unit or go for a second or auxiliary 
climate system. The latter options in- 
clude a small second furnace with sep- 
arate ductwork; baseboard or radiant 
electric heat; wall furnace(s); a heat 
pump; a solar-heating system; and per- 
haps a fireplace. 

If splicing is possible, you will have 
to "T" into the existing pipes for hot 
water or steam heat, and into both hot 
and cold air ducts for hot-air heat and 
central air conditioning. 

€ Electrical-service splicing can like- 
wise be an either/or situation, depend- 
ing on how much you've got and how 
much you are going to add. The splicing 
can be as simple as finding the wall out- 
let nearest the addition, tapping the hot, 
neutral, and ground wires there, and ex- 
tending service to the addition. 

But this is suitable only if you have 
adequate capacity so that the spliced 
Circuit can carry the additional load. A 
better bet is to add onto two or more 
existing circuits. Still better: Depending 
on what you've got and what you're 
adding, run completely new and sepa- 
rate circuit(s) directly to the entrance 
box. 

If the box is remote from the addi- 
tion, consider a branch service box at 
the addition, with heavy feeder wires 
going directly to the input side of the 
entrance box. This of course assumes 
that the entrance service is adequate 
to handle the added load. 


SS 
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Canon AE-1—$413 with f/1.8 lens—features the most advanced electronic sytsem ever built into an automatic SLR. 


SLR's are better and lighter 
now, sometimes cheaper, and 
contain awesome features 


By PAUL WAHL 


Best 35mm SLR money can buy, says 
Paul Wahl of the Nikon F2SB. Latest 
version of this famous camera has an 
improved finder with silicon photodiode 
metering and LED display for exposure 
control. Lens is compact 50mm f/1.4. 


Auto winders (above) advance film and 
cock shutter in less than a half-second, 
and some models repeat at up to two 
frames per second. Larger, heavier, cost- 


124 | POPULAR SCIENCE 


If you take your photography 
seriously, you probably have de- 
cided that the 35mm single-lens 
reflex is the only camera for you— 
and you're right. Nothing beats 
it for top performance and versati- 


Rolleiflex SL2000, not yet available, 
has dual auto exposure, silicon photo- 
diode metering, LED readout, integral 
eye- and waist-level finders, electronic 
16-1/2000-sec. shutter, motor drive, in- 
terchangeable magazines. Say $2000. 


B 


lier (up to four times) motor drives may 
afford controlled firing rates up to five 
frames per second, plus powered rewind 
and adaptability to many accessories. 


lity. It is the favorite camera of 
advanced amateurs and profession- 
als alike. 

The latest SLR’s are packed with 
awesome space-age features that 
make photography easier. Yet 
they're smaller and lighter than be- 
fore, and some even cost less. 

Some 20 manufacturers now offer 
over 75 models at prices ranging 
from under $200 to over $1800. 
You must choose between compact 
and standard-size cameras, and 
from among automatics in aper- 
ture-priority and shutter-priority 
types and models with manual ex- 
posure control only. And you have 
to decide whether you want such 
new features as LED finder read- 
outs, light-metering by silicon and 
gallium photodiodes, and auto- 
winding. 

The prospective buyer’s problem: 
Which one? Maybe I can help. 
For more than 15 years, I’ve used 
35mm SLR’s professionally. Be- 
cause I am often hired to test and 
report on new cameras, I have had 
the opportunity to use most of the 
current SLR’s. For this article, I 
checked out samples of the latest 
models on the market, previewed 
those scheduled for early debut, 
and evaluated their features. 


Shrinking SLR's 
"Today's major trend in 35mm re- 
flex design is toward smaller and 


lighter cameras. Compact models 
of Canon, Fujica, Konica, Míranda, 


Olympus, Pentax, Petri, Rolleiflex, 
Topcon, and Voigtlander are either 
already on the market or soon to be 
introduced. And I’m sure that all 
other SLR makers now have com- 
pacts in the works. As one industry 
expert told me, “Survival demands 
it” 

The Japanese are good at mini- 
aturization and have accomplished 
it in 35mm SLR’S mostly without 
sacrificing desirable features. In 
some cameras—notably the Canon 
AE-1—mechanical components were 
replaced by electronic systems said 
to operate more efficiently, occupy 
less space, and reduce manufactur- 
ing costs. To make sense, compact 
cameras need compact lenses, and 
most of the newer optics are smal- 
ler and lighter. 

Given hard and heavy use by a 
press photographer, a compact SLR 
probably will not stand up as well 
as the workhorse models of Canon 
and Nikon. However, the smaller 
cameras seem durable enough for 
any normal use. 

In my opinion, size is not as im- 
portant as the compact-SLR ads 
would have you believe. I have 
worked with all of the popular 
35mm reflexes and haven’t found 
any of them too large for comfort- 
able handling. Indeed, a compact 
SLR may feel dinky to big hands, 
and could prove awkward to use. 

Weight is something else. A sin- 
gle 35-40-ounce standard-size SLR 
isn’t too heavy for the average man 
to carry around. But it can be- 
come a pain in the neckstrap when 
you’re wearing more than one, or 
when the normal lens is replaced 
by a heavy telephoto or zoom, or 
with an auto winder or motor drive. 


Exposure control 


Two-thirds of the current 35mm 
SLR’s still don’t have automatic ex- 
posure control. With these manual 
cameras, you set the film speed and 
either shutter speed or lens aper- 
ture. Then, guided by a needle or 
LED display, you adjust the other 
factor. 

In automatic SLR’s, exposure 
control actually is semiautomatic. 
You still must preset film speed and 
either shutter speed or aperture, 
depending on whether the system 
is shutter-priority or aperture-pri- 
ority. Automation handles the rest. 

With the exception of the Canon 
AE-1, in which exposure is control- 
led electronically by a tiny micro- 
computer, shutter-priority automa- 
tics are mechanical in operation. In 
the aperture-priority type, automa- 
tic shutter function is electronically 
controlled. 


Compact SLR’s: How they compare in size and weight 


Smallest 35mm SLR, is Pentax claim 
for new automatic ME: 5.16 by 3.25 in., 
22.9 oz. (Non-auto MX is 5.33 by 3.25 
in., 24.2 oz.) Below, automatics are at 


FUJICA ST901 


cui we 


h 25.6 oz. 


OLYMPUS OM-2 


left, non-autos at right. Fujica ST901 and 
Olympus OM-2 have non-automatic look- 
alikes, weigh-alikes in ST801 and OM-1. 
Fujica ST605 is an economy ST705. 


FUJICA ST705 pa 


& 
27.5 oz. 
5.24" 


MIRANDA dx-3 


3.50" 


PETRI MF-1 


L 20.5 oz. - 


535" 


Which system is better? For most 
photographers, shutter priority may 
be preferable. When shutter speed 
is automatically controlled (aper- 
ture priority), a change in light 
while you're shooting can cause a 
shift to a shutter speed too slow to 
stop action or camera shake. Work- 
ing quickly, you might not notice 
the change in the finder readout. 

Soon you won't have to choose 
between cameras with shutter-prior- 
ity and aperture-priority automa- 


tic exposure control. Rollei has de- 
veloped a dual system for the fu- 
turistic SL2000: You set either 
shutter speed or aperture, and the 
opposite control is handled automa- 
tically. Dual control also is featured 
in the new compact Rolleiflex 
SL350E. The Voigtlander VSL3, 
although otherwise similar, is 
an aperture-priority-only camera. 


For buyer’s-guide chart to 
35mm SLR’s, turn the page 
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HOW THE 35mm SLR'S COMPARE 


Sugg. App. size . Other 
retail -D wt. normal lens Shutter Shutter speeds 
Make, model, standard lens price — (in.) .) Tenses mt. type (sec.) Exposure metering 
Chinon, CEII, 55mm f/1.7 $ 44700 57x3.8x40 345 1/14,12 scr elec/MB 2-1/2000,B, X(1/90) ^ SPD stop down  needie 
Contax RTS, 50mm f/1.4 76500 5.6x3.5x3.6 351 bay ^ elec/HC 4-1/2000,B, X(1/60) — SPD fullaper — LED 
Fujica ST901, 55mm f/1.8 54500 52x36x36 293 1/14 scr elec/HC 20-1/1000,B, X(1/60) ^ SPD fullaper ^ LED 
GAF L-ES/2, 55mm f/1.4 499.95* 5.7x3.8x4.0 37.8 Scr — elec/MB. 2-1/2000, B, X(1/90) SPD stop down  needie 
Leica R3 SOmm t/2 129300 5.8x3.8x4.1 2363 f/1.4 bay — elec/MB 4-1/1000, B, X(1/90) CdS fullaper ^ needie 
2 Minolta XE-7, 50mm f/1.7 56500 58x38x40 2355 #/1.4, 1.2 elec/MB 4-1/1000, B, X(1/ Cds fullaper ^ needie 
2 Minolta XE-5, 50mm f/1.7- 500.00 5.8x3.8x3.9 233. f/14,12 bay elec/MB 4-1/1000,B, X1/90) ^ CuS' fullaper. needle 
Minolta XK (AE), 50mm £/1.7 710.00 5.8x4.3x3.5 40.0 #/1.4,1.2 bay _elec/HC 16-1/2000,B, X(1/100)  CdS fullaper ^ needle 
Minolta XK (AES) Motor, 50mm f/1.7 — 1815.00 5.8x6.7x3.5 59.6 /1.4,1.2 bay  elec/HC 


599.95 54x33x32 full aper. 


& 
g 
Ë 
= 


57900 57x36x36 2321 
Pentax ME, 50mm ¢/1.7 40000 -52x33x32 229 £ elec/MB 5-1/1000, B, X(1/125) . GPD. full aper 
Rolleiflex SL35ME, 50mm f/1.8 499.00 5.8x3.6x3.9 316 " elec/HC 4-1/1000, B, X(1/40) fullaper ^ needle 
‘Voigtlander VSL2, 50mm f/1.8 360.00 ^ 5.8x3.6x3.9 316 elec/HC 4-1/1000,B, X(1/40) ^ SPD fullaper ^ needie 


Yashica FX-1, 50mm f/1.7 545.00* 5.7x3.7x3.6 33.3 elec/HC 1-1/1000,B, X(1/60) CdS fullaper needle 
—————————————————À—————————————————- A 


Canon AE-1, 50mm f/1. A1300. 5.0434x3.4 282 1/14,12 BL elec/HC 21/1000, B, X(1/60)  $PD fullaper — needie 
Canon EF, 50mm #/1.8 580.00 60x3.8x3.4 335 1/L4,12 8L lec/MB- 30-1/1000, B, X(1/125) SPD full apes needio 
Konica N-T3, 50mm f/1.7 489.95 9x3.9x 345. f/L4,12 bay MB 1-1/1000,B, X(1/125) . CdS  fullaper "needle: 


- Konica TC, 50mm /1.7 29845  5.4x3.55x3.4 256 1/14,12 bay — MB 1/8-1/1000, B, X(1/125) CdS fullaper ^ needle 
Mamiya Auto X1000, 55mm f/1.8 399.95 59x37x37 2346 1/l4 bay — HC 1-1/1000, B, X(1/60) ^ CdS fullaper ^ needle 
Miranda EE-2, 50mm £/1.8 349.95  5.8x3.8x35 345 1/14 dual HC 1-1/1000, B, X1/60) ^ CdS  fullaper 
Petri FTE 55mm f/1.7 299.95* 55x3.8x34 2320 BL uc 1/2.1/500, B,X(1/60) . CdS. fulaper . needie 
Petri FA-1, 55mm £/1.7 339.95* 59x37x35 2321 1-1/1000, B, X(1/60) CdS fullaper — needie 
Ricoh Auto TLS-EE, 50mm f/1.7 X x37x35 2317 1/14 1-1/1000, B, X(1/60) 


Topcon IC-1, 55mm f/1.8. 340.00 x36x35 296 1/282 bay. elec/HC 131/500, B,X(1/00) . CdS fullaper needle. 
—————————————————————————————————————————————e 


Alpa 11si, 50mm f/1.9 1395.00 5.8x3.8x3.5 430 f/2,.1.8 ^ bay HC 1-1/1000, B, X(1/60) ^ SPD stopdown LED 


Canon F-1, 50mm f/1.8 664.00 5.8x3.9x3.2 36.3 1/14,12 BL HC 1-1/2000, B, X(1/60) ^ CdS fullaper ^ needle 
Canon FTb, 50mm f/1.8 406.00 5.6x36x3.2 2339 £/1.4,1.2 BL HC 1-1/1000, B, X(1/60) CdS full aper — needie 
Canon TX, 50mm f/1.8 30700* 56x36x32 314 BE "c 1-1/600, B, X(1/60) ^ CdS stop down  needie 
Chinon CXII, 55mm f/1.7 31000 59137x39 2342 sce MB 1-1/1000, B, X(1/125)  CdS stop down  needie 
Chinon CS, 55mm f/1.7 28500 $59x37x39 2342 81/28 scr MB. 11/1000, B, X(1/125) CdS stop down needle 
Füjica ST605, 55mm 1/2.2 24000 52x34x35 25.8 ser HC 1/2-17700, B, X(1/60) SPO stop down  needie 


Fujica ST705, 55mm f/1.8 320.00 52x34x35 275 1/14 scr HC 1-1/1500, B, X(1/60) 
Fujica ST801, 55mm f/1.8 52x36x35 293 1/14 scr HC 
GAF L-CS, 55mm f/1.7 299.50* 5.9 x 3.7 x 3.7 350 scr — MB 
GAF L-CM, 50mm t/2 244.50" 59x37x37 2350 
24995* 59x37x39 342 scr MB 
Leicaflex SL2.— 50mm 1/2 152700 58x38x42 392 1/14 bay 
167400 5.8x3.8x4.2 392 1/14 
Mamiya DSX1000 55mm f/1.8 314.95  6.0x3.7x3.8 32.1 £/2,1.4 scr — HC 1-1/1000, B, X(1/60) CdS full aper 
Mamiya MSX1000, 55mm f/1.8 299.95  6.0x3.7x3.8 321 1/214 ^ scr —HC 3-1/1000,8, X(1/60) ^ CdS full aper 
Mamiya MSX500, 50mm f/2 239.95  60x3.7x37 31.1 1/L8, 14 scr HC 1-1/500, B,X(1/60) ^ CdS fullaper ^ needle 


SPD fullaper ^ needie 


noita SR-T202, 50mm 1/1.7 41000 57x37x35 332 1/1412 bay MC 11/1000, B, X(1/60 full aper 

Minolta SR-T201, Somm 171.7 36000 5.7x37x35 330 1/14,12 bay WC 1:1/1000, B, X(1/60)  CdS fullaper needle 
Minolta SR-T200, 50mm 1/2 29000 57x37x33 328 HC 1-1/1000, B, X(1/60)  CdS fullaper  needie 

(o Miranda dx:3, 50mm £/1.8 3605 53X35X34 282 1/14 dual HC 4-1/1000, B, X(1/60) 

fe Miranda RE-II, 50mm f/1.8 23840 56x37x34 2313 f/1.4 dual — HC 1-1/1000, B, X(1/45) CdS full aper needle 

$ Nikon F2SB, 50mm f/2 919.50 6.0x4.0x3.7 386  f/14,1.2 bay HC 10-1/2000, B, X(1/80) SPD full aper LED 

o Nikon F2 Photomic, 50mm f/2 753.50 6.0x4.0x3.7 383 £/1.4,1.2 bay HC 10-1/2000, B, X(1/80) CdS full aper needie 

5 M 411.50 5.8x3.8x3.7 235.3 1/14,12 bay 1-1/1000, B, X(1/125)  CdS full aper needle 

< 384.95 54x33x32 239 E 11/1000, B, X(1/60) 

z 40125 56x36x36 298 1/1412 b A 

Q Pentax KX Motor, 55mm 171.8 51200 56x36x36 298 1/1412 bay HC 1-1/1000, B; X(i/60) SPD fulíaper: needie 
Pentax KM, 55mm f/1.8 378.00  5.66x3.6x3.6 29.8 £/1.4,1.2 bay HC 1-1/1000, B, X(1/60) CdS full aper needle 
Pentax KM Motor, 55mm f/1.8 472.00 5.6x3.6x3.6 29.8 £/1.4,1.2 bay HC 1-1/1000, B, X(1/60) CdS full aper needle 
Pentax K1000, 55mm f/2 299.50 5.6x3.6x37 31.4 bay HC 1-1/1000, B, X(1/60) CdS full aper needle 
Pentax MX, 50mm 171.7 40000, 753x33x32- 242 AA bay. WC 131/1000, B, X1/60)- "GPD -Full aper LEO 


340 ser HC 1-1/1000,B, X1/80)- CdS- stop down needie 
X(1/60) — CdS stop down needle 


259.95* 5.8x3.8x 3. 
199.00  5.8x3.6x3.8 34.0 scr Hnc 11/500, 


Petri FT1000, 55mm f/: 
Petri FTS00. 55mm f/2. 


Petri Micro MF-1, 45mm f/2.8. 197.50 52x35x33 205 81/17 ser HC 1-1/1000, B, X(1/60) CdS stopdown  needie 
Praktica PLC2, 50mm f/1.8 244.95 5.6x3.8x3.5 291 scr — MB 1-1/1000,B, X(1/125) CdS fullaper ^ needle 
Praktica LTL3, 50mm f/1.8 21995 56x3.8x35 282 scr — MB 1-1/1000, B, X(1/125) CdS full aper ^ needle 
Praktica VLC2. 50mm f/1.8 279.95 56x37x40 335 scr MB 1-1/1000,B, X(1/125) CdS fullaper ^ needle 
Ricoh Singlex 11, 50mm f/2 27895* $8337*37 355 1/1714 scr -MB 11/1000, B,X(1/125)  CdS stop down .néedie 
Ricoh SLX500, 50mm t/2 229.95* 55x36x35 2315 1/28 scr HC 1/30-1/500, B, X(1/60) CdS stop down  needie 
Rolleifiex SL35M, 50mm 1/1. 37000 57x36x39 2316 1/14 bay HC 1-1/1000,B, X(1/40)  Cd$ fullaper ^ needle 

$35.80 5.x39x37 420 41/14 bay — WC X(1/60) Cos fullaper "needle 


Topcon Super DM, 50mm f/ 


Topcon RE200, 55mm f/1.7 n.a. 56x36x34 289 bay MB 1-1/1000, B, X(1/125) CdS fullaper — LED 
Vivitar 250/SL, 50mm #/1.8 249.5 5.8x39x3. 335 1/28 scr MB 1-1/1000,B, X(1/125) CdS stop down needle 
Vivitar 220/SL, 50mm f/1.8 239.95  5.8x39x3.6 335 1/28 scr — MB 1-1/1000,B, X(1/125)  CdS stop down needle 
Vivitar 450/SLD, 50mm £/1.7 34995 58x38x35 334 £/14,1.2 scr MB 11/1000, B,X(1/125) CdS "stop down “needle 
Wander VSL1, 50mm f/1.8 24000 5.8x3.6x3.9 316 bay — MC 1/2-1/1000,B, X(1/40) — CdS fullaper ^ needie 


41250 56x34x35 319 1/1412 bay elec/HC 1-1/1000,B, X(1/60) ^ CdS fullaper — LED 
30000 57x37x32 31. bay HC 1-1/1000,B, X(1/60) CdS fullaper ^ needle 


fashica FR, 50mm f/1.7 


Auto 


winder Other data 


$200.00 Interchangeable focusing screens 


Digital shutter-speed display; slowest manual speed 1/60 sec. 
Similar to Chinon CEI 


Average or spot metering 


Similar to XE-7; lacks multiple-exposure provision. auto mode. aperture readouts 
Interchangeable finders and focusing screens 

Similar to above; has built-in motor drive, improved AES finder 

Supersedes EL 

CdS cells for finder readout; interchangeable focusing screens 


169.00 
179.95 


Similar to K2; adapted to motor drive (+ $343.95) and data back ($477.50) 


140.00 — Only manual shutter speed: 1/100 sec. 
Slowest manual shutter speed: 1/30 sec. 
Similar to Rolleiflex SL35ME 
Slowest manual shutter speed: 1/30 sec. 


125.00 
Shutter electronically controlled, 30-1 sec. only; manual, 1/2-1/1000 


Average or spot metering 


Average or spot metering; interchangeable finders. (Manufacture discontinued) 


Interchangeable finders and focusing screens 


No self-timer 
Meter switch in shutter-release button 
Similar to CXII; has. rate meter switch; lacks multipk re provisit test 


Similar to Chinon CS, but has multipl 
Similar to Chinon CS. 
Similar to Chinon CS 


osure provision and battery test 


Similar to SL2; adapted to motor drive (* $1344) 
Average and spot metering 

Spot metering only 

Spot metering only; no self-timer 


Similar to SR-T202, lacks aperture readout and multi ure provision 
Similar to SR-T201, lacks shutter-speed readout and self-timer 
(Manufacture discontinued) 

Interchangeable finders. (Manufacture discontinued) 

Interchangeable finders and focusing screens 

Similar to F2SB, but has DP-1 finder instead of DP-3 


179.95 interchangeable focusing screens 


Similar to KX; adapted to motor drive (* $530) 

Similar to KX; lacks aperture readout 

ipted to motor drive (+$530) 

Similar to KM; lacks depth-of-field preview button and self-timer 


140.00 ^ Interchangeable focusing screens 
Similar to FT1000; lacks self-timer E 
‘Similar to PLC2; lacks electric diaphragm control 
Interchangeable finders and focusing screens 
146.50 Interchangeable finders and focusing screens 


Similar to 250/SL; lacks shutter-release lock and battery test 
Average or spot metering 
Similar to Rolleiflex SL35M 


How to compare cameras 
by using this chart 
‘Suggested retail price. Figure shown is for 


camera in chrome finish (unless black, usi 
extra, is standard); lens listed at left. 


tric, and rounded to 1/10 inch or ounce. 

Other normal lenses. An f/17.f/2 lens is 
fast enough for general use. For available- 
light color photography, an aperture of f/1.4 
might occasionally be needed. Few photogra- 
phers have use for the f/1.2. 

Lens mount. scr — screw mount; all are 
universal M42 thread interchangeable among 
brands; stopped-down metering is required ex- 
cept in Fujica ST801, ST901, and ST705 with 
their own lenses. bay — bayonet mount; in- 
dexes on body and lens are aligned, lens is 
given about 14 turn to lock; bayonet-mount 
lenses are faster to change than screw mount, 
but no two mounts are alike, and there is 
no cross-brand interchangeability. BL = 
breech lock; similar to bayonet mount except 
lens is locked into body by rotating a collar 
instead of turning the lens itself. dual = dual 
mount; Miranda SLR's have a 44mm screw 
mount (for preset lenses and some accessor- 
ies) inside the bayonet mount. 

Shutter type. elec — electronically con- 
trolled; HC = horizontally traveling curtain, 
cloth or metal foil (Canon F-l, Nikon F2), 
usually quieter than metal-blade type; MB 
— vertically traveling metal blade (e.g. Copal 
Square), usually permits X sync at faster 
speed. Shutter speeds. In the electronically 
controlled shutters of aperture-priority auto- 
matics, speeds are stepless; you get the exact 
exposure called for by light conditions (e.g. 
1/229 sec.) not the nearest speed in a geo- 
metric progression. Since exposures are in 
midrange, speeds at the high and low ends of 
the s re used infrequently; hand-held 
exposures longer than 1/30 sec. 
ommended. All SLR shutters are synchronized 
for electronic flash (X); some also have Fi 
and M sync for now littl 
shoe flash connection is either built 
vailable as an accessory. Unless otherwise 
indicated in chart, all models have self-time 

posui CdS — cadmium su 
phide cell; SPD — silicon photodiode; GPD 
lium photodiode (see text for discussion) 
he last is currently available only in Penta 
stop down — stopped-down 
tering at taking aperture, a nuisanc 
ly where it is operated by a sep: 
instead of by shutter release; fi 
dims during this operation. full ap 
aperture metering, found in most modern 
SLR's. needle, LED refer to meter-indic 
function (see text. Commonly, through- 
lens light-metering systems average thi iign 
falling on the focusing screen (shutter cur. 
and film in Olympus OM-2); most 
center-weighted or bottom-weighted to 
the exposure on the main subject. Soi 


ingeable fin 

features are chiefly of 
interest to advanced photographers with spe- 
cial needs. The standard microprism or mi- 
croprism/splitimage screen is quite satis- 
factory for all-around use. 


IMPORTERS’ ADDRESSE! 
Alpa—T.A.G. Photographic, Inc., 800 Shames Dr., 
Westbury NY 11590. Canon—Canon USA, Inc., 10 
Nevada Dr., Lake Success NY 11040. Chinon—Chinon 
Corp. of America Inc., 10 Stern A ingfield NJ 
07081. Contax—Yashica Inc., 411 Sette Dr., Paramus 
NJ 07652. GAF—GAF Corporation, Consumer Photo 
Products, 140 W. Sist St, New York NY 10020. 
Hanimex—Hanimex (USA) Inc., 1801 Touhy Ave., Elk 
Grove Village IL 60007. Konica—Konica Camera Com- 
pany, 25-20 Brooklyn-Queens Expressway West, Wood. 
side NY 11377. Leica—E. Leitz, Inc., Rockleigh NJ 
07647. Mamiya—Bell & Howeil/Mamiya Coi 
7100 McCormick Rd., Chicago IL 60645. 
Minolta Corporation, 101 Williams Dr., Ramsey NJ 
07446. Miranda—AiC Photo, Inc., 168 Glen Cove 
Rd., Carle Place NY 11514. Nikon, Nikkormat—Nikon 


Inc., 623 Stewart Ave., Garden City NY 11530. Olym 
t 


pus—Ponder & Best, Inc., 1630 Stewart St., Sai 
Monica CA 90406. Pentax—Honeywell Photo Produ 
P.O. Box 1010, Littleton CO 80120. Petri—Photo 
America Corp., 65 Kelly St., Elk Grove Village IL 
60007. Praktica—Hanimex (USA) Inc., 1801 Touhy 
Ave., Elk Grove Village IL 60007. Ricoh—Braun North 
America, Photo Produe:s Div., 55 Cambridge Park 
way, Cambridge MA 02142. b “iflex—Rollei of Ameri- 
Inc., 100 Lehigh Dr., Fairfield NJ 07006. Topcon 
lervic Corporation, 14225 Ventura Blvd., Sherman 
jaks CA 91423. Vivitar—Ponder & Best, inc., 1630 
Stewart St, Santa Monica CA 90406. Voi, 
Ehrenreich Photo-Optical Industries Inc., Photo Pro- 
ducts Div., 101 Crossways Park West, Woodbury NY 
11797. Yashica—Yashica inc., 411 Sette Dr. Pai 
mus NJ 07652. 
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Lab checkout. 


19-inch 


color 


portables 


Objective test analysis 
gives you a report on the 
top ten brands 


By STAN PRENTISS 


Elaborate equipment is used to properly check a color receiver. 


'Try to choose a new color TV by 
just looking at the picture and 
you've got a problem—nearly all of 
them look good. Fact is, high qual- 
ity is built into the new batch of 19- 
inch color TV portables, and dis- 
tinguishing fine details for compari- 
son cannot be left the eye alone. 


For that reason, we've selected 10 
top-name brands and subjected 
them to extensive laboratory tests. 
The results verify our eyeball con- 
clusions—nearly all are capable of 
producing life-like, vivid color. But 
as tests become more critical, it be- 
comes apparent that some receivers 


Some provide test signals—others study results. 


mom 


are somewhat better than others. 
And those differences could be im- 
portant to you if you want the most 
for your money. Even if minor dif- 
ferences are not important now, 
they could take on increasing im- 
portance as the sets age. 


The tests 


We tested the sets by generating 
a standard set of test signals with 
a Tektronix 147A NTSC (Nation- 
al TV System Committee) signal 
generator and a Sencore CG169 
color-bar generator. These signals 
were sent through a Jerrold modu- 
lator, connected directly to the an- 
tenna terminals of the set under 
test. A Tektronix 1410 sync gen- 
erator provided broadcast-quality 
synchronization pulses, used to get 
the circuits of the TV properly 
started and locked in time with our 
lab-produced test signals. 

To measure the results, a Tele- 
equipment (Tektronix) D66 dual 
trace oscilloscope and two Data 
Precision digital multimeters were 
used. This procedure produces four 
photos taken off the screen of the 
oscilloscope for each set. They show 
how each TV receiver handled the 
test signal. 

The first photo (see “Optimum 
Results," next page) is of a multi- 
burst test signal. As you can see, the 
generator produces six separate 
bursts of energy beginning at 0.5 
MHz and extending up to 4.1 MHz. 
This test determines whether the 
LF. (intermediate frequency) am- 
plifier of the receiver amplifies sig- 
nals equally at all frequencies be- 
tween the two limits. 

The I.F. of the TV is responsible 
for amplifying the small, microvolt 
TV signals more than a thousand 
times to create a usable voltage for 
the rest of the receiver circuitry. 
If it amplifies linearly—all frequen- 
cies by the same amount—then 
each frequency burst passing 
through should be equal in height 
at its output. A lack of height in 
the low-frequency part of the test 
signal would indicate a loss of low 
frequencies, which could result in 
loss of fine details in the picture. 
Excessive high-frequency losses 
would keep some color information 
from passing through the amplifier 
and the result would be a less-in- 
tense color picture. In some cases, 
manufacturers design the LF. to 
increase, or "peak" the medium 
frequencies—amplify them more 
than those at either end—to give the 
picture a crisp appearance. You can 
see which ones from the photos. 

In each multiburst test photo, 
there are two waveforms. The top 


one is the input signal for refer- 
ence; below is the same signal as 
it appears at the output of the LF. 
amplifier. 

The next test pattern, called a 
staircase, simulates shades of gray 
(luminance) through the I.F. am- 
plifier. Each step of the stairs rep- 
resents a different shade—from 
white to black—which should be 
amplified equally for good picture 
resolution (detail). The proper re- 
sult is each step equal in its height 
and width to its predecessor. 

Immediately following the stair- 
case pattern are two test “spikes”— 
one thicker than the other—which 
are medium- (1 to 3 MHz) and 
high- (3 to 4 MHz) frequency test 
checks. 

The first spike should be at or 
higher than the highest point on the 
staircase to indicate enough black- 
and-white luminance information 
for good picture resolution. The 
cone shape of the second spike 
should be filled, and its height 
equal to the staircase. This indi- 
cates the presence of enough high- 
frequency color (chroma) informa- 
tion for bright color pictures. Here 
again, the top scope pattern is the 
input; bottom pattern is from the 
TV receiver. 

Once the TV signal leaves the 
I.F. amplifier, the color is split (de- 
modulated) from the luminance 
for separate processing. The last 
two photos deal with the color qual- 
ities of the receiver—how well chro- 
ma has been separated and pro- 


cessed before reaching the picture 
tube. For these tests, a pattern of 
ten color bars is sent through the 
TV receiver and the output of the 
chroma amplifiers is checked. 

Photo three shows the waveform 
that electrically represents all the 
colors being processed, their order, 
and their magnitude at a particular 
time. (In all these photos the wave- 
formed is flipped; this is done for 
technical reasons and has no effect 
on the results.) 

'The amplitude (height) of each 
part of the wave and the point at 
which it crosses the zero line is var- 
iable and dependent upon the ex- 
act setting of the chroma level and 
hue controls of the TV set. If the 
photo resembles the drawing close- 
ly, the mechanical centers of the 
controls on the TV are just about 
right to give proper color. The 
waveform should be relatively un- 
distorted as well, indicating little 
or no luminance present. Lumi- 
nance distortion will cause incorrect 
coloring information. 

On these photos, the top wave- 
form shows red minus luminance; 
bottom is blue minus luminance. 
(Green cannot be used in this test.) 
Centered on the same photo is a 
flowery-appearing shape called a 
vector pattern. This pattern is re- 
produced again at the right of photo 
four for closer examination. 

The vector pattern results from 
combining the  red-minus-lumi- 

Continued on page 134 


For test results, turn the page 


19-inch color TV's: vital statistics 


% Voltage 


3 regulation i 2 
& il H 
: Š t ef G2 ge 
BRAND Model = E Dimen. S = o £5 WẸ ox 
chassis È Š (in) z rz à Gs zt "a 
ADMIRAL 19CTOB9RA $675 82 18.5x 240 86 98 Yes 80.11 Very Good 
9M50 18.5 x 26 
GENERAL WYC7660WD 560 64 17.25x 180 88 83 No 91.0 Very Good 
ELECTRIC 19YC2 18.75 x 25.5 
HITACHI CT-926 449 56 16.75x 100 96 98 No 47.52 Okay 
None 18x25 
MAGNAVOX BG44644MAD1 530 55 15x2075 210 89 98 No 87.58 Okay 
T99114AA x29.5 
PANASONIC CT.906 420 65 16.5x19.25 108 94 98 No 79.34 Okay 
NMXP3B x 24.5 
QUASAR WT5810NN 480 72 18x1875 115 95 91 No 78.43 Okay 
TS959B-D x26.5 
RCA FA965B 450 82 17.25x18.25 150 88 89 Yes 82.10 Good 
CTC74N x 26.5 
SONY KV-1910 580 65 15.5x18.25 155 90 91 No 79.09 Good 
SCC-64A-A x 24.5 
SYLVANIA CX6162W 380 55 16.75x18.5 135 88 91 No 86.04 Okay 
E21 x23.5 
ZENITH SH1951W 625 81 17.5x17.5 210 92 97 Yes 82.06 Excellent 
19HC50 28.25 
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Optimum test results 
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1) Multiburst signal represents six 
separate bursts of energy at specific fre- 
quencies. If linearly amplified through- 
out I.F. amplifier of TV, each successive 
step will be equal in height. 
MIOFRES. nirRea 


TEST 


Purse Purse 


2) Staircase pattern represents shades 
of gray as it passes through I.F. All 
should be equal in size. Mid- and high- 
frequency test pulses should be equal 
to height of top step. 
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3) Red minus luminance (top) and 


blue minus luminance are waveforms 
that electrically represent colors from 
bar generator. If distorted, they show a 
loss in luminance signal. 


‘4) Vector pattern of colors produced by 
combining  red-and-blue-minus-lumi- 
nance signals. Petals should be 30 de- 
grees apart and as straight and narrow 
as possible. 
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How the sets rated 
ADMIRAL 


1) Very even multiburst reproduction 
from 0.5 MHz through 2 MHz, then 
high-frequency rolloff between 3 MHz 
and 3.6 MHz. 

2) Good staircase, but lowered spike 
suggests high-frequency  rolloff and 
some loss of color. 

3) Lots of luminance in chroma out- 
put. 

4) For clean overall vector pattern, 
luminance would have to be completely 
removed, although pattern appears to 
be quite symmetrical. Set-up switch 
(left vector) kicks chroma oscillator out 
of lock, causing frequency change and 
a vector that appears to whirl—all nor- 
mal. 

Rockwell-designed chassis is well 
regulated and has a bright, sharp, but 
slightly noisy picture. 


HITACHI 


1) Multiburst peaks at low-frequency 
end—0.5 MHz—with a gradual trail- 
off through 3.6 MHz. 

2) Staircase has slightly rounded 
steps but no apparent nonlinearity. 
Both test pulses are considerably below 
staircase level. 

3) Although luminance is present, 
color-bar pattern looks good. 

4) Vector pattern looks very good. 
Color-Lok button produces left vector 
pattern—nearly identical except for a 
slight reduction in amplitude. No shifts 
in color pattern at all. Good pattern: 

This set has better-than-ordinary 
ture quality, good regulation, and a fine 
pricetag. It’s a clean receiver that does 
_well in most departments except for the 
exclusion of a line transformer. All- 
modular design. 


1) Multiburst peaks at 2 MHz, while 
3.6 and 0.5 MHz remain nearly equal. 
The same is true for 1.25- and 3-MHz 


portions. (This seems to be deliberate, 
since |.F. response is excellent.) 

2) Staircase normal. Extended mid- 
frequency test shows peaking for crisp- 
ness. High-frequency test shows com- 
plete passage of chroma. 

3) Some luminance remaining in col- 
or-bar waveform. 

4) Luminance causes some distor- 
tion, but VIR button removes it, Note 
that red and blue petals are spread 
about 100-degrees, broadening flesh- 
tones. 

New VIR set from GE provides a 
smooth, full definition, well-focused pic- 
ture with fine color. The VIR-generated 
color picture is the industry way to go. 


MAGNAVOX 


1) 2-MHz peaking is evident, with con- 
ventional rolloff following. 

2) Staircase is regular. First test 
pulse shows mid-frequency peaking. 
Second high-frequency pulse shows re- 
latively full chroma level. 

3) Color bar pattern is reasonably 
regular, although some luminance is 
present. 

4) Luminance causes decided jitter 
in vector pattern. When luminance is 
trapped out (adding a capacitor to 
our test set-up), pattern settles down 
as shown in left vector. 

The Magnavox chassis had good 
voltage regulation even without a power 
transformer, and its modular construc- 
tion makes for easy servicing. Although 
patterns hinted at some picture-smear- 
ing, none was visible on screen. 


For more test results, turn the page 


Putting the accent on comfort made Volaré 
Americas best selling wagon. 


offers more 

cargo space than other 
small American wagons. 
Other small American 
wagons in Volare's 

class just aren't. 
Comparisons don't exist. 
Better you should compare 
Volaré to big station wagons 
(83% as much space as a 
Chevrolet Impala wagon); 
or mid-size wagons 

(more passenger 

space than a 

Chevelle wagon). 

Pinto? Pacer? 

C'mon. 


The liftgate is gas — V 

assisted for ease of operation. 

At various times there 

have been 1-way tailgates, 

2-way tailgates, 3-way tailgates, 

even vanishing tailgates. Everybody 

tries to design their own tricky way to get 
into the cargo area. But the test of a good 
tailgate is simply this: It should work. It 
should get out of the way in a hurry, yet 
close easily and efficiently. (Volare's 
does.) What it shouldn't do is pad out 
the price with rattle-prone gadgetry. 
(Volare's doesn't.) 


|__| 
Plymouth | 


A PRODUCT OF 


The proof is in the putting. And we put 
more value into Volaré than any wagon 
lover could ever rightfully expect. Put 
one through its paces. Discover for 
yourself the best-selling combination of 
size, comfort and economy that leaves 
Volaré virtually without competition. 


17 mpg. 

Volaré puts out 

some pretty impres- 

sive EPA estimates 

for highway and 

city driving, based 

on 6-cylinder 2-barrel engine and manual transmis- 
sion. Your mileage could differ depending on how 
and where you drive and your car's 

optional equipment, and will be 

lower in California and 

certain other areas. But 

considering Volare's 

huge cargo capacity, 

24 and 17 are nothing 

short of fantastic, sen- 

sational and terrific. 

To put it mildly. 


Volare’s isolated 

transverse suspension, 

Underneath the comforts 

of room, size and price is a 

ride that compares favorably to big 
wagons. It results from isolating, bend- 

ing and mounting torsion bars in transverse 
fashion. Given time, other wagon makers 
may someday duplicate Volare's isolated trans- 
verse torsion bar suspension. Maybe. Someday. 


Hidden spare tire and lockable storage compartment. 
The difference between Volaré and other small wagons 
is that it doesn't just pretend to be a wagon. Like big 
wagons, the spare tire is under the cargo floor, out of 
sight. And, like big wagons, there's a hidden storage 
compartment on Premier models to keep that 
"out-of-sight" camera out of sight. 


Even the price is comforting. 

It all comes down to price. And it's our conten- 
tion, nobody has more features coming down 
on a lower price than Volaré. Just $3941* for 
the base Volaré Wagon to your left. The 
Premier model shown above is, of course, more 
expensive. Putting the accent on comfort paid 
off. It has more people putting their money 

on Volaré than any other wagon in America. 


*Manufacturer's Suggested Retail Price excluding: taxes, license, destination charges, whitewalls ($39.25) 
and deluxe wheel covers ($32.00). Prices higher in California. 


casen, Volare. The small wagon with the accent on comfort. 


CORPORATION 


How the sets rated 


PANASONIC 


1) Slight peaking around 1.2 MHz and 
fairly smooth rolloff towards 3.6 MHz. 
Overall burst is down. Fine tuning will 
increase it, but adds some distortion. 

2) Staircase is properly linear. Mid- 
frequency test pulses show some peak- 
ing, while high-frequency chroma pulse 
is down. 

3) Standard color-bar waveforms, 
which are relatively regular, show an 
unusual amount of luminance removed— 
that's good. 

4) Vector shows some luminance 
present, with petal angles at almost ex- 
actly 90 degrees for accurate color. 
Set-up switch (left) removes all lumi- 
nance. 

This set has surprisingly accurate 
voltage regulation. Picture is acceptable, 
and reliability is excellent. 


QUASAR 


1) Low 0.5-MHz reproduction, but high 
2 MHz can crisp up the picture. 

2) Staircase reasonably linear with 
mid-frequency check good. High-fre- 
quency pulse shows some chroma loss. 

3) Both  red-and-blue-minus-lumi- 
nance waveforms are clean. 

4) Vector pattern shows only slight 
amount of luminance present. Instama- 
tic button (left) shrinks vector pattern 
with some overall loss of intensity, but 
there is no evidence of exaggerated 
angles that would affect fleshtones. Pat- 
terns are satisfactory. 

Quasar is much like Panasonic (both 
made by Matsushita Corp.): The Quasar 
has good vector patterns, but also has 
some chroma falloff in I.F. amplifiers. 
Power-supply regulation is good, and 
set is designed on one giant module. 


SYLVANIA 


1) Peaking at 1.25 MHz to 2 MHz. 
Plenty of 3.6-MHz signal remains for 
good chroma amplitude. 

2) Staircase regular. Pulses show 
peaking with full chroma level. 

3) Color bars perfectly normal. 

4) Left standard-vector pattern is 
well formed. ColorTrak pattern shows 
oranges and reds somewhat constricted 
(as intended) plus a possible green-bar 
shift. 

RCA's ColorTrak has good I.F. ampli- 
fication and color rendition. Regulation 
is good, and picture illumination is bet- 
ter than average. The ColorTrak works 
as well as any self-contained receiver- 
operated fleshtone-recovery system. On- 
ly a very slight trace of smear is pre- 
sent; but overall there are good patterns 
and a crisp, good color picture. 


ZENITH 


1) 2 MHz peaked slightly, decrement- 
ing to 3.6 MHz. 

2) Staircase is linear, and mid-fre- 
quency test is good. High-frequency 
chroma check is down somewhat. 

3) Luminance reduces waveform 
slightly. 

4) Vector pattern is good, and angle 
between third and sixth petal is almost 
exactly 90 degrees—a good omen for 
better color. When auto button is en- 
gaged (left), pattern becomes some- 
what smaller but more symmetrical. 

Peaking on this receiver produces a 
sharp, crisp picture. Some loss of chro- 
ma, but picture is bright with no smear- 
ing. This is a highly reliable receiver 
and certainly one of the better sets 
analyzed. Servicing is relatively difficult, 
since set is not modular. 
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1) The 1.25-, 2- and 3-MHz multiburst 
portions have relatively similar ampli- 
tudes, with 0.5 MHz and 3.6 MHz vir- 
tually equal. 

2) Staircase regular. Overshoots and 
high amplitude in first spike indicate 
peaking. High-frequency pulse is correct 
in height, but has chroma delay, no 
noticeable smear in picture. 

3) Luminance is present with notice- 
able effect. 

4) Vector is reasonably regular. Auto 
position (left) shows little difference 
except smaller size. Patterns are fair. 

High-and low-voltage regulation is 
not as tight as it might be. Circuit 
boards and groupings are well marked 
for fast (lower-cost) servicing. Picture 
is adequate though not outstanding, and 
overall color is satisfactory. 


1) Very symmetrical overall pattern 
with rolloff at 3.6 MHz and just a little 
2-MHz peaking for sharper definition. 

2) Excellent staircase, good mid-fre- 
quency check. Some chroma loss at 
high-frequency pulse, but excellent re- 
sponse. 

3) Good color-bar display even with 
luminance still present. 

4) Somewhat smeary vector due to 
luminance presence, but set-up switch 
removes it on right vector pattern, 
which shows smooth overall contour. 

This is the leading TV manufacturer 
in the U.S., and with good reason: 
Designs are excellent, serviceability is 
great, and picture is outstanding. The 
new lighter weight and brighter tube 
has fine spot size, delivering much bet- 
ter than average definition. 


WHY SEARS CENTRAL 


AIR CONDITIONING IS SO EASY 
TO INSTALL BY YOURSELF. 


ng 


YOU'RE NOT BY 
YOURSELF, ::::: 


(and women, too!), trained professionals, 
are with you every step of the way. 

We'll start by doing a complete survey of 
your home's cooling requirements, just as 
if we were going to install the unit. We'll 
check, among other factors, the size of your 
home, type of construction and insulation, 
and your forced-air furnace into which the 
cooling system will be installed. 

You can be certain that the Sears system 
we recommend will be right for your home. 
Then you take over. All you'll need is a 

little muscle, some tools you may already 
have on hand, and the easy to follow, illus- 
trated instructions. And you're sure to find 
the Sears Do-It-Yourself booklet on air 
conditioning most helpful. After you've in- 


stalled the unit, and for a service charge, 
we'll come to your home to give the system 
athorough check-out, before you turn it on. 

Of course, we're always ready to answer 
your questions and make suggestions as 
you proceed with installation. 

It's good to know you can save some 
money installing your Sears system by 
yourself. Even nicer when you know you're 
not by yourself. 


Available at most larger Sears, Roebuck and Co. stores, 
and in the catalog. 


[Sears | AR à 
MEN: 


Sears, Roebuck and Co. 1977 


let Arthur, Tom and Roger 
tell you how to improve your grip: 


"Get Armstrong Tires. 


They grip the road!” 


ly e 
Take a tip from the superstars- a super deal- 
on the Armstrong Coronet steel belted radial, go see 
your independent Armstrong Tire Dealer. You'll find 
his address in the Yellow Pages. 


ARMSTRONG TIRES 
GRIP THE ROAD 
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19-inch color portables 
[Continued from page 129 


nance and blue-minus-luminance 
signals. Each petal is formed by 
the presence of a specific color (still 
created from the color-bar gener- 
ator), and adjacent petals should be 
spaced approximately 30 degrees 
apart. This indicates the correct 
amplitude (amount) as well as the 
proper detection of color informa- 
tion. 

The speed at which the color is 
formed (rise and fall time) is im- 
portant for a true color image on the 
TV screen. This can be checked on 
the vector pattern. Each individual 
petal should be straight, relatively 
uniform, and as narrow as possible. 
The left vector pattern on photo 
four is the result of using the auto- 
matic color button of the TV or the 
result of a special procedure we had 
to take to show the correct vector 
display for that particular TV. 
This does not indicate an improp- 
erly operating set, just a design 
that made our measurements at the 
chroma amplifiers difficult. The 
full explanation of this pattern is 
given in the separate writeups for 
each television receiver that we 
tested. (See “How the sets rated,” 
on the earlier pages of this article.) 


The chart 


The chart of specifications gives 
physical as well as some electrical 
characteristics for each set tested. 
The voltage-regulation section, for 
example, shows how well the high- 
voltage supply for the picture tube 
and low-voltage supply for the set’s 
operating circuits varied as line 
voltage was changed from 105 VAC 
to 125 VAC. Although all of these 
sets did relatively well, this may be 
a point to consider if you live in a 
brownout area. 

Whether or not the set has a 
line-isolation transformer may be- 
come important to you if you in- 
tend to use an outside system di- 
rectly on the video circuits of the 
TV (such as video disc, or tape). 
Without a line transformer, special 
components may have to be added 
before outside attachments can be 
safely made. (This does not apply 
to devices that connect to the an- 
tenna terminals—video games, for 
example.) 

The NESDA (National Elec- 
tronics Service Dealers Associa- 
tion) rating measures serviceability, 
and the higher the score, the easier 
it is to repair the TV. This is im- 
portant to you indirectly—when 
you have to pay a serviceman by the 
hour. 


Five reasons you'll want 
the Realistic 2000 and 
5000 places to buy it. 


1.Powerful electronics. Realistic's 

finest receiver will drive almost any speaker to 

"live" listening levels. 75 watts per channel, minimum 
RMS at 8 ohms from 20-20,000 Hz, with no more than 0.2596 

total harmonic distortion. Sensitive dual-gate MOSFET tuner with PLL 

circuitry. The phono preamp has differential circuitry for a high overload margin. 
2..Audiophile controls. Dual-concentric bass and treble knobs. For the purist, each 
control has a tone flat position. Pushbutton loudness, MPX filter, FM muting and 20 dB 
attenuator. 3 Flexibility. With the capacity to control an elaborate system of up to 12 hi-fi 
components — you can add on to your heart's content. Two-way tape dubbing. Dual 
calibrated power meters. 4.,Deluxe styling. The controls have a solid, precise feel and 
they're logically arranged on the brushed aluminum panel. Oiled walnut veneer end panels. It's 
the kind of receiver people notice before you turn it on. 5,Realistic price. Realistic has a 
23-year reputation for quality plus value. Made in our own factory, sold only by us. Come by 
your nearby Radio Shack and hear the deluxe receiver you only thought you couldn't afford. 
Just 499.95.* 


SOLD ONLY WHERE YOU SEE THIS SIGN: 


«Price may vary at individual 
oe A TANDY COMPANY œ FORT WORTH, TEXAS 76107 
OVER 5000 LOCATIONS IN NINE COUNTRIES 


The North Sea is one of the most 
forbidding spotsonearth to drill foroil. 
Evenonanice day like today. 


For years, experts believed a major 


oil field was buried beneath the North Sea. 


But even if they could find the oil, they 
weren't sure they could get it out. Especially 
during stormy winter months when gale 
force winds and eighty-foot waves made 
operations even more hazardous. 


Relying on ingenuity instead of weather. 

When Phillips Petroleum finally did strike 
oil in the North Sea, they knew conventional 
production methods couldn't stand up to the 
task. So they built a city that could. A city at 
sea called “Ekofisk. " 

A city so efficient, it can recover oil and 
natural gas, separate them on the spot, then 
pump both to terminals hundreds of miles 
away via separate underwater pipelines. 

A city so accommodating, it will feed, 


k 8/10 miles >| 


The vast sea makes even the 13-story tower look small. 


sleep and entertain over 400 people in its 
own five-story hotel. 

A city so far reaching, a satellite com- 
munications system must be used to link its 
most distant points.’ 

A city so advanced, it has changed the 
whole concept of offshore oil production. 

But even more important than what's 
gone into Ekofisk is what we're getting out 
of it: sorely needed oil and natural gas from a 
place where it could never be produced before. 


Where do we go from here? 

Soon, the people of Phillips Petroleum 
will be drilling even deeper into the oceans 
with a unique ship that uses computerized 
underwater thrusters to maintain its position 
with amazing accuracy. 

In the future, Phillips seismic crews will 
be able to determine their location in un- 
charted jungles using a remarkable ground-to- 
satellite communication system. 

Searching the world over for oil, then 
turning it into fine products for your 
car. At Phillips Petroleum we 
have a word for it: Performance. PHILLIPS 


The Performance Company 


35mm SLR's 


These cameras may be on the 
market by year's end. 

Since conditions such as strong 
backlighting or a dark background 
can fool any system into over- 
or under-exposure, you need a 
way of overriding the automation. 
Exposure-factor control allows com- 
pensation; a memory lock permits 
taking and holding a close-up meter 
reading. All automatic SLR's can 
be switched to manual control, usu- 
ally with a full range of shutter 
speeds. One exception is the new 
Pentax ME, which has a single 
manual speed, 1/100 second. 

Automatic SLR's generally cost 
at least $100 more than comparable 
non-automatics. And they're more 
expensive in another way. My re- 
cent survey of leading independent 
camera-repair services revealed that 
not only do automatics need more 
frequent fixing, but a typical job 
averages $55, compared with $40 
for a manual SLR. An exception 
seems to be the mechanical shutter- 
priority type (e.g. Konica NT-3 
and TC), which reportedly rank: 
with non-automatics in frequency 
and cost of repair. 

I have used both shutter-prior- 
ity and aperture-priority automa- 
tic SLR's extensively, and have 
found them to perform impressive- 
ly well. But automatic exposure 
control will not make you a better 
photographer; it just gives you one 
less thing to do. Is the convenience 
worth the príce? That's for you to 
decide. 


CdS, SPD, or GPD 


Most metering systems employ 
CdS cells, which generally functio: 
satisfactorily as light receptors 
However, they do have a long 
"memory" and may read inaccur- 
ately for minutes after a drastic 
light change. 

Silicon and gallium photodiodes 
(SPD and GPD) are gradually re- 
placing CdS cells in cameras and 
meters. They not only are unaf- 
fected by “memory,” but also re- 
spond faster and more accurately 
to a broader light spectrum. While 
I prefer SPD or GPD metering, 
this feature would not decide my 
choice of a camera. 


LED finder readouts 


In some newer SLR’s, the famil- 
iar meter needle has been replaced 
by light-emitting diodes (LED's), 
less vulnerable to dust or shock, 
faster reacting, and easier to see in 

Continued 
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Explore the world of 1/500 second. 


Imagine freezing John Newcombe's 
world of action at 1/500 second. Or a race 
car at full throttle. Or a child on the run. You 
dont have to imagine. You can find out for 
yourself with the Canon AE-1 

The AE-1 isa single-lens reflex camera 
that gives you unimagined creative scope. 
It accepts nearly forty Canon lenses for 
sweeping vistas or startling closeups, and 
accessories like the Power Winder A rapid 
film advance and Speedlite 155A automatic 
electronic flash. It can literally make you 


master of your visual domain 

But what makes the AE-1 different 
from other single-lens reflex cameras is its 
electronic brain. It lets you concentrate on 
making pictures like a pro while it makes 
Camera operation as easy and direct as 
focus and click 

The AE-1 is a lifetime investment in 
self-expression and it's within easy reach 
If you want a look at a world you ve never 
seen before, look at the AE-1. At your local 
camera specialty store 


So advanced, it's simple. 


HEAVY DUTY 
STAPLE GUN 


Wherever You'd Drive A Nail! 
FASTER ... BETTER... CHEAPER! 


4 N 
] ]sne" stance 


for tacking light 
upholstery, leatherettes, cor 
Dices, quilting for closets, 
wall decorations, elc. 


in 1/2” STAPLE 


l | CEILTILE 
staple - especially 


made for safe, secure instal: 
lation of ceiling tile. 


lor tacking metal 
lathing, cornerite, wire fenc- 
ing. roof coverings, insula- 


And at all Leading Hardware, Home Center 
& Discount Department Stores Everywhere. 
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35mm SLR’s 


[Continued] 


dim light. They’re also used for 
other signaling jobs, such as indi- 
cating over- or under-exposure. 

To reduce battery drain, LED’s 
generally are turned on only when 
the shutter release or a separate 
pushbutton is depressed. This is 
inconvenient, particularly in man- 
ual exposure control. In most SLR’s 
with full-aperture metering, you 
need needle readout all during 
shooting, so changes will be con- 
tinuously visible. 

The dim-light advantage of 
LED’s is pretty much lost when 
these lights appear opposite the 
typically small and hard-to-read 
scale in the finder of an automatic 
SLR. A better system is the unique 
LED digital shutter-speed readout 
of the Fujica ST901. 


Auto winder 


Try one and you're hooked. Not 
having to thumb the film-advance 
lever between exposures is a real 
advantage. You can miss great shots 
during levering. And it is difficult 
— impossible for the left-eyed—to 
maintain sighting at the eyepiece 
while operating the lever. An auto 
winder makes that possible, and it 
cycles in less than a half-second. 

The Nikkormat, Olympus, and 
Topcon winders are single-shot. 
'Those for the Canon, Contax, Pen- 
tax, and Yashica also permit bursts 
and continuous shooting at about 
two frames per second. AA batter- 
ies—four or six—power the winders. 
A set drives up to 150 36-exposure 
rolls through the Nikkormat ELW, 
provides power for about 50 rolls 
with other winders. 

A winder is easy to install under 
the camera, and adds about one to 
115 in. and 12 to 16 oz. (including 
batteries). I think its advantages 
more than justify the added height 
and weight. 


Best buys 


To me, the best buy for most 
amateur photographers among all 
of today's 35mm SLR's is the Kon- 
ica TC. Modestly priced—you can 
buy one with an f/1.7 lens for under 
$200— this well-made compact has 
all the features you really need. 
Konica pioneered the auto SLR a 
decade ago, and the TC’s proven 
shutter-priority system is inherited 
from the excellent Autoreflexes. 

For do-it-yourself exposure con- 
trol, I think the best buy in a non- 
automatic is the Fujica ST705 with 
1/18 lens, Discounters offer this 
fine small camera at about $175. 


Is auto-winding a must for you? 
With the most advanced electronics 
of any SLR, the automatic Canon 
AE-1 impresses me as easily the 
best buy among auto-winding mod- 
els. With f/1.8 lens and winder, it 
can be bought for less than $350. 

Which SLR's are best? After 
trying out all of the top-drawer 
models, here are my choices. The 
Olympus OM-1 and OM-2 are the 
best compacts, non-automatic and 
automatic, respectively. In fact, I 
consider the OM-2 the best auto- 
matic regardless of size and weight. 

By virtue of its very high me- 
chanical and optical quality, plus 
the unique versatility afforded by 
the most complete system of len- 
ses and accessories available, I 
think the Nikon F2 is the best 
35mm camera that money (quite 
a lot) can buy. For many years 
most pros—perhaps 90 percent— 
have used Nikons. 


Nobody pays list 


It's really worthwhile to shop 
around before buying a new cam- 
era. The published "suggested re- 
tail price" is pure fiction, and I've 
quoted such figures only for pur- 
poses of comparison. The prices and 
discounts mentioned in the preced- 
ing paragraphs are based on recent 
ads of leading New York dealers. 

Generally, 35mm SLR's are sold 
at substantial discounts: at least 
25 percent for openers, and 35-40 
percent is not uncommon. For a 
guide to selling prices, see the mail- 
order ads in photography magazines. 


Before you buy 


Study our buyer's guide and se- 
lect the models that meet your re- 
quirements. Then write to the im- 
porters for literature and price lists. 
Now you're ready to go shopping. 
Visit several dealers, handle the 
cameras, and talk prices. If you 
can't make a good deal, consider 
buying by mail. 

Be well informed, and you're 
more likely to get the right camera 
at the right price. Hu 


= 


Voigtlander VSL1 and costlier Rollei- 
flex SL35M, both made in Singapore, are 
sisters under the skin—as are the auto 
Voigtlander VSL2 and Rollei SL35ME. 


Low- —— yard Hanting 


ment and low operating expense are 
important factors. Complete basic 
units cost far less than comparable 
120-volt counterparts. And where 
operating costs are concerned, your 
saving comes from spreading your 
lumens around, rather than from a 
decreased voltage draw. (Though 
bulbs are all low-voltage, the trans- 
former is still drawing 120 volts.) 
While most 120-volt lighting sys- 
tems use 60- or 100-watt bulbs, low- 
voltage systems use bulbs ranging 
from seven to 35 watts. Each bulb 
gives less light, of course—but plenty 
for outdoor illumination, since your 
eyes are already adapted to the 
darkness. So: you can illuminate six 
different areas for about the same 
electrical cost as a single 100-watt 
floodlight. 

There are several low-voltage 
lighting systems on the market in 
a range of fixture types designed to 
produce different lighting effects. 
Basic sets—generally consisting of 
six fixtures, transformer, and cable 
—can be bought for $60 to $90. 

Three brands widely marketed 
through garden, hardware and elec- 
trical supply stores are illustrated 
earlier. Each system has a choice of 
packaged sets ready to plug in and 
use. All have certain features in 
common and differ mainly in size 
and shape of the fixtures, type and 
size of bulb, method of connecting 
to cable, and capacity of the trans- 
formers. All the fixtures use auto- 
motive-type bulbs, either single- 
contact bayonet-base miniatures or 
the sealed-beam kind used in head- 
lamps. 

The transformers as well as the 
lamp fixtures are completely 
weatherproof and quite rugged. To 
check this out, I installed all three 
Systems outdoors for a practical test 
over two winters. Climate during 
the period proved ideal for testing: 
Temperatures ranged from sub-zero 
to 80 degrees and there was heavy 
snow, sleet, and torrential rains. All 
the equipment came through fine. 

LV transformers come with a 
built-in power-supply cord, which 
plugs into a regular outdoor con- 
venience outlet. The Malibu and 
Starbrite transformers have built-in 
circuit breakers to protect against 
accidental overload, and are avail- 
able with or without automatic on/ 
off timing devices. The lower-cost 
Snapit transformers are protected 
with fuses and equipped with an on/ 
off switching arrangement. 

The load capacity of the trans- 
former limits the number of fixtures 


that can be used on it. They’re 
available to operate from three to 
twelve lights, depending on the 
total wattage of the bulbs. Load 
capacities of the different makes 
range from 36 VA up to 300 VA 
(a VA—volt-ampere—is roughly the 
same as a watt), so the selection of 
a suitable transformer is a matter 
of simple arithmetic—the load 
should match the capacity, or vice 
versa. 


The hookup cable supplied with 
the kits is weatherproof and self- 
sealing. Connections are made by 
pressing the cable onto the metal 
points in the rear of the fixtures or 
in separate connectors. The six- 
light Snapit system employs a mini- 
plug arrangement. Individual com- 
ponents and accessories are avail- 
able with all makes. 

"There are no hard-and-fast rules 

Continued 


Heres The 


No. 410 + 


REALTHING æ 


No imitators here. These are the original, 
genuine CHANNELLOCK tongue-'n-groove 
pliers. The ones with the smooth-working, 
machined, undercut mating parts that 
can't slip out. The ones with the reinforc 
ing flange that practically eliminates stress 
breakage. The first of their kind and still 
best of their kind. Be sure you get the 
real thing. CHANNELLOCK. Look for the 
trademark on the handle 


CHANNELLOCK, INC., + Meadville, Pa. 16335 


The ORIGINAL Tongue-"N-Groove Plier 


— No. 4606 * 


No. 440 + 12 
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Low-voltage lighting 


[Continued] 


concerning what and how to illum- 
inate outdoors, because this is a 
matter of individual taste. Besides, 
practically every situation is differ- 
ent. However, there are some basic 
principles that serve as guidelines. 

First, try to avoid flat and mono- 
tonous overall floodlighting unless 
you want the place to look like a 
Little League night game. Instead, 
use splashes of light to accent in- 
teresting features and throw in an 


occasional "fill" light to spread, 
with somewhat less intensity, over 
a wide area that overlaps several 
focal points. This eliminates ex- 
treme contrasts. Harsh islands of 
light in a sea of blackness are not 
easy on the eyes. 

Use mushroom (down) lights 
along walkways and steps rather 
than globe-type lights that cause 
glare. Spotlights can be used for the 
same purpose as long as they are 


O Slow Starting 


O Bucking 


O Rough Idling 


O Stalling 


O Increased Emissions 


O Flat Tire 


Check the one Gumout 
carburetor cleaner cant fix. 


One can of Gumout in your gas tank at 
least four times a year can relieve all of the 
above problems when they are caused by 
a dirty carburetor. 

All except one. We never had any effect 
on a flat tire. Slow starts, bucking? Yes 
sir. Rough idling, stalling? Right. And due to 
the fact that Gumout Carburetor Cleaner 
has been tested and proven compatable 
with catalytic converters, we also have an 
effect on emissions. 

Now, back to the drawing board to see if 
we can't do something about flat tires. 


Makes your car 


a smooth performer. 


Pennzoil Company Gumout Division, Cleveland, Ohio 44104 


aimed downward or otherwise con- 
cealed from the line of sight. Bear 
in mind that the prime objective is 
to see what is lighted, not the 
source of the light. There are ex- 
ceptions, in the case of globe-type 
lights that emit a diffused illumina- 
tion and twinkle lights—both of 
which are designed to be seen di- 
rectly as part of the decoration. 

To illuminate a relatively large 
space, such as a patio or dining-out 
area, locate the fixture high to per- 
mit the light beams to spread out 
for increased coverage. 

Accessory colored filters can be 
quite effective if properly applied. 
Green or blue works well on green 
foliage but not on people or food. 
The reverse is true for amber or 
pink. You can use cross lighting 
(lights aimed from opposite di- 
rections) of two colors to add depth 
and dimension to statuary or foun- 
tains and to dramatize architec- 
tural features. A spotlight placed be- 
hind a form such as a lacy plant or 
grille will produce an interesting 
play of shadows. 

Survey your entryway, lawn, 
patio, and garden area and decide 
tentatively what sections you want 
to light up. Look over trees, vines, 
fences, flower beds, and sculptures, 
as well as structural features. Ex- 
periment at night to create the most 
effective lighting arrangement. Plug 
in the transformer and feed out the 
cable loosely at first and temporari- 
ly attach the lamps. Arrange and 
rearrange them as much as you like 
until you get the combination that 
satisfies. It doesn’t matter how 
many times you relocate a light 
along a cable—the lamp prong punc- 
tures are self-sealing. 

When a satisfactory effect is 
found, push the stakes into the 
ground, or anchor the optional 
mounting brackets for an above- 
ground installation. The cable can 
be left exposed or buried, as you 
like. It’s advisable to bury it, how- 
ever, in areas where it is subject to 
damage by lawn mowers or other 
garden tools. To cross a lawn or 
open area, make a series of shovel 
cuts at a 45-degree angle. Pry up 
the sod, drop in the cable, then 
press the sod back into place. Us 


WHO MAKES THE SYSTEMS? 

Starbrite Little Giant 3810 N. Tulsa St. 
Pump Corp. Oklahoma City, 

Okla. 73112 

Intermatic Plaza 

Spring Grove, Ill. 

60081 


Malibu Intermatic 


Snapit Cable Electric Providence: R.I. 


Products Inc. — 02! 
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NAVY OFFICER. 


YOU GET RESPONSIBILITY THE MOMENT 


YOU GET THE STRIPES. 


A lot of big corporations offer you a big title. But how many 
offer a young college graduate a really important job? 
As a Navy Officer, you don't have to wait to do a job that 


counts. We give you one as soon as you've earned your commission. 


A job with responsibility for the lives of others, and for millions 
of dollars of complex equipment. A job that requires skill and 
leadership. A job that Navy Officers have been doing proudly 
for 200 years. 

If that's the kind of job you're looking for, speak to a 
Navy recruiter. You'll find that Navy Officers have unequalled 
opportunities in fields like Nuclear Power, Aviation, and 
Engineering. Or call toll free 800-841-8000. (In Georgia, 
toll free 800-342-5855.) Early responsibility. It's what being a 
Navy Officer is all about. 


NAVY OFFICER. 


VNAVY OPPORTUNITY B250 1 
[| INFORMATION CENTER 
| P.O. Box 2000, Pelham Manor, N. Y. 10803 


I O Send me information on Career Opportunities 

I~ in the Navy (2G). 

] O Call me at. 
(Area Code) 


I 
| NAME 
First ( Please Print) 


I 
I city 


I 
| DATE OF: 
Birth 


PS 4/7 


I 
I 
l 
I 
[| 
I 
i 1 
Į ADDRESS. | 
l 
I 
I 
I 
[| 
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IT'S NOT JUST A JOB, IT’S AN ADVENTURE. 


If you buy any other automatic SLR camera, 
it'll probably be a copy of this one. 


Konica is the world's most experienced manufacturer of automatic SLR's. 
Factis, we introduced the professional SLR, and most other SLR's are 
based on the principles which Konica was first to develop. 

For years, we've continued to lead the way, setting the standards for 
automatic/manual dual capability single-lens reflex cameras. 

You can have the features in a Konica today, or in our competition tomorrow. 
So why wait any longer for perfect photography? 

See the Konica Autoreflex at your dealer, or write for (EjBeriey 
brochure to Konica Camera, Woodside, New York 11377. Y 


Konica.The original. 


Make safety a habit! 


TOOLS TO BE PROUD OF 


Vaughan striking 
tools 

we make nearly 
ahundred 
different kinds and 
styles. Each is 
crafted to be right 
forits job 


CLAW 
HAMMER 


VAUGHAN & BUSHNELL MFG. CO., 
11414 Maple Avenue, Hebron, Illinois 60034. 
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Dual-use solar wall 
113] 


single sunny day the pool's en- 
tire 33,000 gallons are pumped 114 
times through the system. Water is 
drawn out of the pool at the bottom 
drain in the deep end and at the 
skimmer. Solar-heated water is 
pumped into the pool through two 
return lines at the shallow end. 
Performance results are shown 
in the chart on page 113. Two days 
after startup, the pool tempera- 


‘ture had been raised 12° F. And, 


in spite of an early fall, the pool 
offered comfortable swimming until 
mid-September. 

Dave and Rita report that two 
neighboring unheated pools stayed 
in the chilly 70’s during August, 
and had to be closed up for winter 
in early September. They ran their 
system through mid-October partly 
out of curiosity to see what tem- 
peratures the solar heating sys- 
tem could provide, and partly due 
to a delay in the delivery of the 
pool cover for winter closeup. This 
spring, Dave and Rita hope to be 
in the swim by early May. 


Solar sources 


In addition to the four-by-eight 
panels used in this system, Fafco 
(188 Jefferson Dr., Menlo Park, 
Calif. 94025) offers four-by-10 units. 
Other makers of solar swimming- 
pool heating systems that use plastic 
collector panels include Alcoa, HC 
Products Div., Box, 68, Princeville, 
Ill. 61559; Fun and Frolic, Box 277, 
Madison Heights, Mich. 48071. Isl 


FOR FURTHER READING 

-F Merriam, ‘Combating Heat Losses, in 
Sw E Pool Heating,” Solar Engineering 
une-Jul 
A Ford "Some Practical Aspects 
of Solar Pool Heating," Ibid. 

As this issue went to press, the National 
Swimming Pool Institute was preparing a 
consumer guide on the use of solar energy for 
pool heating. For a copy, write the NSPI, 2000 
K St., N.W. Washington, D.C. 20006. 
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“If you make it, bring me back a piece 
of cheese” 


E enjoys u 


eia 
Because s gets peti Dad a (eim. andi sages 


ght SS engine for quieter running, and an 
~i .. ~optionaltreaf:bagging attachment that really works. `- 
ix Hea dies the comfort, sáfety, and eáseof 
7-7 operating atid rA uum engillerod 4 
‘phil, cie c i trols ate elu: within easy reach. The seat is 


ushioned ai [justable for comfort. A triple-safe ignition. 
System prevents starting when the mower is. engaged, or the ` 
Wende is in gear.» x 
The man "xhotides the Deere ktiows. the valüe of the 
John Deere reputation for delivering high-quality products and 
s. Service, paying dividends in time and work saved 
"4. year after yeàr.. : 
4 ^ $^ eiae thatsa greeiichip. JOHN DEERE 
Acie iF 
a ee Nothing Runs Like a Deere 


lior amis: sp wile ve RM; ioni AL 61265. 


of the month 


Hex cluster 


Hexagons cluster like honeycomb cells to set the form 
of this vacation home, both indoors and out. The house 
is really three separate pavilions that share one wall 
apiece with a fourth hex at the core. Each unit sports 
its own six-plane roof. The core pavilion shares its other 
three walls with the outdoor hexagons (one is a half- 
hex), which are lattice-shaded patios tucked between 
sliding glass doors of the living and bedroom units. This 
core unit nests all utilities, assuring short, efficient 
plumbing runs from the water heater. It also places a 
coat closet handily inside the main entry, and shields 
the rest of the house from any blasts of cold air. 

Each pavilion enjoys unique privacy. This is an ideal 
party house; even outdoor activities can split into sep- 
arate congenial groups—while retaining access to kitch- 
en refreshments. These trellised patios let the house 
function in an unusually spacious manner, well beyond 
its 1000-sq.-ft. size. There’s an illusion of spaciousness 
inside as well, since the radiating beams that support 
the four roofs are left exposed, to striking effect. 

Another attractive aspect of the house is that you 
could build it in stages—one hex per summer, say—start- 
ing with a bedroom module and appending the kitchen/ 
bath unit the following year. 
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Architect Robert Martin Englebrecht adapted the 
design for us from an earlier plan he called the Trident. 
It's another in the series of his houses commissioned 
for PS by V-PAC Council, a building-materials group 
promoting quality leisure-home design. V-PAC is one 
of several sources of unique second-home designs we're 
drawing on for this year's series.—Al Lees 


You can order single plans, sets, or catalogs 
Hex-cluster construction plans (VPS #40) are $35; three sets, 
$50; five sets, $60. Postage and handling within U.S., $2. 
Plans from earlier series—plus others not published in PS— 
are cataloged in a pair of V-PAC Guides ($4). Send orders to 
Vacation Plans Service, Box 622, Princeton, N.J. 08540 (U.S. 
funds only, no C.O.D.). 


i 
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Armstrong Tredway is a cushioned vinyl flooring you can You can choose from six Tredway designs and more than 
staple down right over a linoleum, plywood, even particle- twenty colors. Each featuring comfortable cushioning 
board floor. Its natural elasticity results in easier handling underfoot. Because Tredway is 12' wide, it will be seam- 
plus minimal hassle and expense in subfloor preparation. less in most rooms. 


Armstrong Tredway. 


The flexible, seamless do-it-yourself floor. 


Because it is so flexible, 
Tredway handles easily. 
You can fold it up and 
carry it home under 
your arm. You can bend 
itupa wall or in a corner 
without its cracking or 
creasing. So Tredway is 
easy to fit and trim. 


It staples down 


right over your old floor: 


You can fasten Tredway 
quickly and easily... 
with a staple gun. Just 
staple down the edges, 
and hide the staples 
with your molding. 
Where staples won't 
work (as over concrete ) 
a band of adhesive will. 


Armstrong q 
7704 Bonnie Lane 
Lancaster, PA 17604 


I'm a do-it-yourselfer! Please send me free 
information on Tredway floors and the 
names of my nearest Tredway retailers. 


Name. 


(Armstrong 


i 


Street. 


City. State Zip. 
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Retaining walls 


Continued from page 120] 


wythes together with rowlock brick 
and/or metal ties. Pour grout (wa- 
tery mortar) between the wythes. 
Cap with rowlock or use one of 
the copings mentioned above. 


Stone 


For a natural, rustic look, stone 
is the best choice. It can be laid 
two ways, wet or dry (with or with- 
out mortar). Stone comes in several 
types and can be laid in several pat- 
terns. 

Boulder-type stone is referred to 
as “rubble” and, for smaller walls, 
can simply be laid up against the 
earth to hold it back. The spaces 
between stones will allow sufficient 
drainage, and the great natural 
weight should keep each stone in 
place without further difficulty. 
Plantings can be interspersed to 
provide an attractive rock-garden 
look and prevent erosion. 

For larger walls, rubble is pyra- 
mided with or without mortar. 
Although rubble can be laid in mor- 
tar with a vertical face, a sloping 
front without mortar looks just as 
good or better. Start with the larger 
stones on the bottom and six inches 


below grade. When mortar is used, 
the construction takes on all the 
disadvantages of an impermeable 
wall, with the need for a drainage 
system and weep holes. Rubble 
stone can often be picked up from 
your own property or a nearby 
rural area for little or no charge. 
The difficulty lies in transporting 
it. 

Wallstone or bluestone (which 
comes in several colors) is laid in 
an ashlar pattern, with the long 
side horizontal, as it occurs natu- 
rally. This material has a very 
pleasing appearance, and can be 
used economically in a wall as thin 
as a few inches. Because of its 
weight and rugged abrasive sur- 
faces, it can be laid dry and will 
hold up to surprisingly severe stress- 
es. The main obstacle here is cut- 
ting the stone, which ordinarily 
comes in large chunks from the 
stone dealer. 

Building a dry ashlar-pattern 
wall is more an art than a science. 
It is difficult to plan anything more 
than the overall design. Each piece 
is different and must be fitted in as 
you go along. The best method is 


to pick out pieces that are already 
approximately the desired size, then 
cut the others with a cold chisel 
and a mash hammer—not an easy 
job, and the chief disadvantage of 
stone. Higher walls need a concrete 
foundation, but the stone will serve 
as its own foundation in smaller 
walls. At least one course should 
be below grade, using large heavy 
pieces. 

Try to choose pieces of stone 
that will lock against each other 
(with plenty of friction), and turn 
a long piece sideways about every 
two feet to tie into the earth. You 
will find many pieces with at least 
one straight edge that can be used 
for the front; but don't worry about 
crooked edges on individual pieces 
as long as the overall effect is 
straight (or curved, if you prefer). 
Most walls need be only four to six 
inches wide, except at corners, 
where large square or triangular 
pieces should be dovetailed. 

Taper your wall backward two 
inches for every foot in height. For 
higher walls, tip the stone slightly 
backward. Your stone will come in 

Continued 
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“Beautiful! You practically need a magnify- 


m Ca 


“What I like best about 
rpenter's Wood Filler is how it 
disappears on a finished job.’ 


IN 


Carpenter 


*as defined in the Federal Hazardous Substances Act 


without over-darkening. 


ing glass to spot where I used Carpenter's 
Wood Filler;’ Dom De Filippo reports. 

Professional carpenters agree this new 
product is a major improvement. It goes on 
so smoothly you can't believe it. It has excel- 
lent shrink resistance, so there are no tell- 
tale depressions to spoil a finished job. And 
it's formulated to hold the natural stain, 


It's a pleasure to use, too. Just clean up 
with water before it dries—then you can 
nail, drill, paint, shellac or varnish it. It's 
non-toxic, non-flammable? practically 
odorless. 

Take a tip from the pros. Try 
new Elmer's* Professional 
Carpenter's Wood Filler. 


Elmer's.When results count. 


h 
> uum esum 
SS. "Uno 
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Walls that live up to 
the waya kid lives. 


That's the beauty of Masonite. 


Nobody is harder on walls than kids. That's why 
nothing is better on kids' walls than Masonite brand 
paneling. It's more than beautiful, it's tou, 
And it wipes clean with a damp cloth. 

Look for this Earthwood design 
paneling and many others at your 
Masonit iler. It's a practical way to su 

autiful room for your kids. | MASONITE 


d hardboard CORPORATION 


Retaining walls 


[Continued] 


varying thicknesses, so keep each 
tier the same as far as possible. 
Gaps and uneven stones are okay 
as long as the row is generally level 
(use a long 2x4 with a level to 
check this) and each stone has good 
contact with the ones above and 
below. It is important, though, to 
stagger joints and spaces from one 
row to another. Since you are taper- 
ing your wall backward, backfill 
for stability every time you add 
another six inches in height. The 
best backfill is sand, which should 
be packed behind each piece and 
wetted down with a hose. 

A wet stone wall is laid like the 
other masonry construction above, 
but again you must depend more on 
art than science. Just lay plenty of 
mortar and don't let any of the 
joints fall directly over the one be- 
neath. Tapering is unnecessary, as 
is intermittent backfilling. Raking 
the mortar joints with a pointed 
stick provides a more natural ap- 
pearance. 

Stone can be used as a veneer, 
but all pieces must be approximate- 
ly the same thickness, since the 
block behind is flat and even. 


Round boulder-stone is impractical 
here. 


How about wooden walls? 


Most types of wood are unsuit- 
able for contact with wet earth be- 
cause of potential decay. All-heart 
redwood or red cedar are excep- 
tions, as are pressure-treated woods 
such as creosoted railroad ties or 
Wolmanized construction lumber or 
plywood. Red cedar and redwood 
make very attractive walls and can 
be built in a variety of patterns. 
Two-inch-thick boards are required, 
with 2x4 or 4x4 bracing. Unfortu- 
nately, the type of lumber required 
is rather expensive. 

For a while, used railroad ties 
were cheap and plentiful, but now 
they cost almost as much as new 
ones. The creosote makes them 
very heavy as well as highly resis- 
tant to rot. In addition, the brown- 
ish color has a rustic character that 
blends with the landscape rather 
well. 

Ties are tricky, though, as far as 
good looks are concerned. Used low 
and tastefully, they can be attrac- 
tive. When a tie wall is built too 


No plans for 
the weekend? 


Then send for these. 


Send us 50¢ and this coupon and we'll send you 
‘our new 16-pg. plans book. It contains 14 easy-to- 
build projects using Z-BRICK brand facebrick, 
lumber and simple hardware. Projects include plant 
stands, fireplaces, bookshelves and a unique toy 
box. Send for your copy today. 


TEKS — à IAS T 


Send 50¢ to: Easy Projects PSAE 


high or large, however, it tends to 
look forbidding and unnatural. 

A tie wall is relatively easy to 
construct, although two people will 
be needed to move each piece. 
Small walls are toenailed with 20d- 
40d spikes. For larger projects, 
you'll need super-long spikes (up 
to 12 inches), which are really 
more like pointed rods than nails. 
Drill through the top tie and whack 
in with a sledge hammer. Galva- 
nized bolts and nuts may be easier, 
depending on the installation. 

When your wall is higher than 
two feet, every other tie should be 
turned lengthwise into the hill. 
Since most ties are eight feet long, 
this can get very expensive. You 
can save some money by sawing 
these ties in half or even in third if 
the wall isn't too high. Take warn- 
ing, though, that it isn't easy to cut 
through a pressure-treated tie, even 
with a chainsaw. 

Plant two or more feet from cre- 
osote-treated tie walls, however, 
since the creosote may seep into the 
soil and destroy shrubbery. Newer 
ties may be treated with a less toxic 
chemical. us 


your ideas 
with 


SAKRETE ése" 


AND KEEP YOUR HOME SHIP-SHAPE. 


SAKRETE* Concrete and Mortar mixes are 
made for the do-it-yourselfer. Ideal for 
outdoor living projects or daily home 
maintenance. SAKRETE* Cement mixes are 
inexpensive and easy to use. Consistent high 
strength and quality assure lasting results. 


FREE! 


MN 
Z 


— 


o ^N 


l Z-Brick Co. l 
I Woodinville. WA 98072 I 
A BOOKLET OF EASY PROFESSIONAL RULES. 
| sme | FREE ...at your neighborhood SAKRETE* 
l Address I Dealer is our step by step instruction booklet 
featuring basic concrete projects. 
| ov State zo I 
I 7-BRICK® [ insist on SAKRETE concrete and Mortar Mixes. 


SAKRETE is a registered trademark of SAKRETE, INC. © 1977 


=e | 
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Roofscape by Bird. 
Its more than a roof over your head. 


dust about any roof will keep the 
rain out. 

But, if you're looking for some- 
thing that willadd to the appearance 
and value of your home, take a 
look at Roofscape by Bird. 

Random-edged and textured to 
cast deep shadow lines, it’s a natural 
in both rugged and formal settings. 

And it’sjust as durable as it is 
beautiful. 


Our heavy-weight Architect* 70 
shingles are made with two lami- 
nated layers of premium asphalt that 
can't rot, curl, or burn like wood. 
They'll protect your home and 
retain their beauty for years to come. 

An Architect 70 Roofscape is 
more than a roof. It's a home 
fashion accessory. And we have 
others, in a complete line of 
premium asphalt roofing shingles. 
See them and get a free estimate 
by calling your Bird Roofscaper, 
listed in the Yellow Pages. 


Bird & Son, inc., E. Walpole, MA 02032 
Please send me your newly revised, 
idea-packed booklet, "What you should 
know about roofing and siding before 
you build or remodel.” I enclose 50e 

in payment. I am planning to: 

O build O remodel. 


Popular Science 
April, 1977 


Name. 

Address. 
Oy — — County, 
Shit ip. 
Phone. 


Please include facts on: O Solid vinyl siding 
CI Solid vinyl gutters C Ornamental plastic shutters. 


You can make your own 
low-voltage light fixtures 


(See article on yard lighting, beginning on page 114) 


#47 PIPE (4^) 


‘SINGLE-CONTACT 
BAYONET SOCKET 
(MARINE) 


If your yard is large enough to re- 
quire more than a standard six-light 
set, you may find the cost of individ- 
ual fixtures prohibitive. No sweat. 
You can make your own, quickly 
and easily, from inexpensive ma- 
terial often found in your scrap pile 
—or your refrigerator. And you can 
tailor such fixtures to the precise 
needs of your yard. 

Plastic freezer food containers are 
ideal for lamps because they're not 
affected by temperature extremes, 
their lids are well fitted and water- 
tight, and they're low in cost. (I 
chose the translucent white type for 
best light diffusion.) Use them as is 
or in combination with scraps of 
redwood, Wolmanized lumber, or 
cutoffs of Texture 1-11 plywood sid- 
ing. Filon plastic panel scraps are 
also useful and their stripes can add 
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WATERPROOF Buy 
LUE i 
(ALCJOINTS 1 — 


WIRE LUGS 12V AUTO LAMP 
SINGLE.CONTACT 
BAYONET SOCKET 
(AUTO) 
ASSEMBLY, ASSEN 
ONE wine 
Fo'sdcKer 
p^ manine- Tyee 
$ 


a note of color both day and night. 

Also low in cost and easy to work 
with is the CPVC plastic water pipe 
(and fittings) I chose for my sup- 
ports (see photo above). 


172" 
eire” 


CONTAINER 


B 30-02. SQUARE 


x 


aLock 
SUPPORT 


C a seed 


Pim TO WATT! Le, Bs an 
IN PLACE ie a OLE STARE 
AP racHED TO Lio 


FILON 
STRIPE 
PANEL 


Use single-con- 
tact bayonet min- 
iature light-bulb 
sockets, which are 
available at auto- 
supply stores. 
Youll have to 
straighten out the 
upturned metal 
clips and solder or screw one lead of 
the power cable to it to adapt the 
Socket for use. The other lead is 
connected to the single wire, which 
projects from the socket. Better 
sockets, with Bakelite base and two 
screw-on contact posts ready for use, 
are available at boating supply 
shops—but they cost twice as much. 

Don't try to make do with a bell 
transformer, which is not designed 
for constant service, nor is it weath- 

Continued 


Paneling. 


We're Champion Building Products. And We want you to know how important it is 
we want you to know more about paneling. to pick the right panel for the right room and 

Whether it's our own famous Weldwood* decor. (Notice how our new Ashcroft'" panel- 
paneling—or anybody else's for that matter. ing accents the early American atmosphere 


of the bedroom shown here.) 

We want you to know that some paneling 
is faced with real wood, and others with not- 
so-real wood. (Weldwood comes in a complete 
range of authentic hardwood veneers, or 
amazingly faithful simulated woodgrains. 
With a veritable forest of styles, textures and 
prices to choose from.) 

We want you to know that good paneling 
provides long-asting beauty with a minimum 
of care. 

But most of all, we want you to know 
that paneling is neither wallpaper nor paint. It 
has warmth and presence in a room, in much 
the same way a fine piece of furniture does. 

We make Weldwood paneling. And we 
make all kinds of other building products like 
lumber, sheathing and Weldwood" sidings. 
(Wood has been a way of life for us for nearly 
60 years.) 

You can find them all at your 
Headquarters/Champion Building Products 
Dealer (formerly U.S. Plywood). He's listed in 
the Yellow Pages under “Paneling.” 

And if you'd like to know more about the 
paneling, send for our full-color booklet, "All 
About Wall Paneling” It's filled with decora- 
ting hints, and it's yours when you send your 
name, address and 50¢ to Champion Building 
Products, Box 61, New York, N.Y. 10046. 


E 
Ash Burlingame A: 


PANELING 


Dover Ash ^ Ardsle 


Q9) Champion Building Products” 


Champion International Corporation © Champion International Corporation, 1977 


Make your own 
redwood dream deck 
a reality. 


Now you can design and build your own distinctive deck 
with the Redwood "Design-a-Deck" plans kit. 


Each kit contains six large working drawings; a complete list 

of required materials; a 20-page step-by-step manual; unique punch-out 
patterns to create a variety of deck sizes and shapes that will adapt to any 
home; details on steps, benches, and railings; and more. 

All for just $4. Use the coupon to order. 


Make your redwood dream deck 
exactly what it should be. 


Distinctively yours. 


1 
J 


[ CALIFORNIA cl 
m DECK PLANS KIT I 
ASSOCIATION 
| 1050 Battery St.. San Francisco, CA 94111 I 
I Please send me a “Design-a-Deck” plans kit l 
l Enclosed is a — check money order for $4. l 
l Name — — ————— I 
| Address ——— — I 
[ City. - State —ÀÀ — I 


te et 


hang a door, fix a 
switch, repair a car or a 
clothes dryer, work on 
TV's, install a bracket 


new! 


Money-Saving 
Troweling Tips Booklet 


e 24-page 
illustrated booklet 

e Easy to 
understand . . . saves 
you time 


e List of tools 
needed for each job 
e Tips on cement, 
block, and brick 
work; plaster repair 
and dry wall 
€ Used by many 
vocational schools 
and training centers 
e Just 50¢ 

fincludes mailing) 
ini p [Send for your professional 


troweling tips booklet today! They do all that ordinary 
Eea ee. 7] || screwdrivers do, PLUS they 
Trowell irre hold and start the screw 


"Troweling Tips" booklets at 50¢ each. 


Name 

on : Screw-holding screwdrivers 
State Zip. Unconditionally guaranteed. 
Send to: BUY A SET TODAY 


Marshalltown Trowel Company 
104 S. Eighth Avenue 
P.O. Box 738 Marshalltown, lowa bled 


See your dealer or write to: 
Kedman Company, P.O. Box 25667, 
Salt Lake City, Utah 84125 


| | 
| | 
| 
| 

Address ü ICKWEDGE 17 sizes 
| I. 

l 

| | 
| | 
I | 
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Use Quick-Wedge to 


© Copyright 1976 Kedman Company 


Make your own LV lights 


[Continued] 


erproof or protected against over- 
load. Buy a regular LV transformer, 
which you can get separately either 
with or without a built-in automatic 
timer. It’s a good practice to use the 
special LV cable for the main runs 

Continued 
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Colored refrigerator bowl has lid that 
sends translucent white light down, 
while bowl itself glows. Wood block is 
both socket base and flange support. 
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Deciding which smoke alarm to buy could 
beone of your most important decisions. 

Heres why more families are choosing the 
Home Sentry Smoke Alarm from GE than 


any other. 


The Home Sentry Smoke Alarm 
from GEis an early-warning system that 
"sniffs" the air for the presence of 
smoke and sounds an alarm when smoke 
reaches it. Here are some of the reasons 
more families depend on the Home 
Sentry Smoke Alarm than any other 
smoke alarm. 

The battery-operated Home Sentry 
Smoke Alarm is the only smoke alarm 
with a 3-point checking system to assure 
you the alarm and the entire system are 
in working order. It features a 12.6-volt 
Duracell" battery made especially for 
smoke alarms by P. R. Mallory & Co. Inc. 
And because it's battery-operated, the 


Home Sentry Smoke Alarm can continue 
to function even if household power fails. 
Of course, there's no way to guar- 
antee against injury or loss of life in a 
fire; however, the Home Sentry Smoke 
Alarm from GE is intended to help 


GENERAL @@ ELECTRIC 


reduce the risk of tragedy. And every 
Home Sentry Smoke Alarm is backed 
by the General Electric name and the 
quality and reliability it stands for. 

The Home Sentry Smoke Alarm is 
compact and easy to install with common 
household tools. For more details and a 


demonstration, see your local GE dealer. 


Now's the time to buy one—or as many 
a 

may need. 

The Home 

Sentry Smoke 

Alarm could 

help you g 

save your 

home and 

your 
family’s 
lives. 


owned business. 


c2 Your home security 

| headquarters. . . featuring 
GE Home Sentry” 
Smoke Alarm. 


More than just a name, it’s our way of doing business. At your 
True Value Hardware Store, value means choosing from wide selec- 
tions of famous brands at prices as low as giant “impersonal” chain 
and discount stores. And it means helpful, personal service with 
satisfaction assured from the person who owns the store. All. because 
more than 5,000 True Value Hardware Stores combine their billion- 
dollar-plus buying power and merchandising expertise. All because 
they value your patronage and confidence in an independent, home- 


Seconds count when fire breaks out. 
-And a GE Home Sentry stands 24-hour 
guard to give the early warning that 
could save lives and property. Complete, 
ready to install. UL listed. Battery or 
wired-in models. Each exceptionally 
value priced now at your True Value 

m Hardware Store. 


Save on locks, lighting, GE smoke alarms, every home 
security need—plus dozens of other values in our new 
1977 Spring & Summer Catalog. Watch the mail or ask 
for it at your participating True Value Hardware Store. 
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There are over 5,000 True Value Hardware Stores in 50 states. 
For one near you, look under “Hardware” in the Yellow Pages. 


Make your own LV lights 


[Continued] 
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NOTCH 
FOR 
Wine 


from the transformer, but you can 
use heavy zipcord for wiring from 
the socket to the main line. 

With the exception of the small 
plastic-container spotlight, which 
uses a par 36 sealed-beam lamp, the 
fixtures use automotive-type minia- 
ture 12-volt bulbs. They are known 
by number designation rather than 
by wattage. Check the lamp data 
chart to determine how many bulbs 
you can run off your transformer. 

In fixture A, note that 134” RH 
screws are driven up through four 


* Stops Squeak 
* Protects Met?! 
Asens Rusted P' 
5 Sticky Mecha", 
Vn. [n manui 


WD-40 protects against rust, 
cleansand lubricates. Use on 
cars, trucks, motorcycles, tools 
and more. If it sticks or squeaks, 


FIX IT WITH WHAO. 


WD-40 Co., San Diego, CA 9211 
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Make a pair of leg assemblies by nail- 
ing the FRP to faces of 2x4's, leaving a 
14” recess along each edge. Next, nail 
13" panels across leg assemblies and 
cover vertical edges with 2" wood strips. 
Trim other edges with %” strips. Now 
nail 1x8's across tops of legs, add strip 
of FRP across gap, and nail on cross- 
blocks. Taller version is variation. 


clearance holes at the ends of the 
cross-lapped bottom members and 
into lead holes in the legs of the 
globe cage. This lets you change 
bulbs.—Ro Capotosto 


Patented 
Glaz-Matic nozzle 
for no-mess 
perfect 


everytime 
glazing 


the GIBSON-HOMANS company 


2366 Woodhill Road - Cleveland, Ohio 44106 


All roads 
lead to 
adventure... 


when you're reading Popular 

Science's MOTORCAMPING 

HANDBOOK 1977. America's got 

plenty of breathtaking country out 

there just waiting to be explored and Motor- 

camping Handbook has what it takes to get 
you going. 

Here are: 

e Complete specs and prices on hundreds 
of new motorhomes, trailers and tent 
campers 

Tips on driving and towing 

Places to go 

e How to select camping equipment 

e Cooking on the road 

e How to keep your vehicle in top shape 

plus much more . . . 

Join the new wave of explorers who are 
finding their roads to adventure through the 
expert guidance of MOTORCAMPING 
HANDBOOK 1977. Order your copy today! 
m— w— = m — — — — [Ml 
Popular MOTORCAMPING HANDBOOK 1977 
Science 380 Madison Ave., New York 10017 


Please send me MOTORCAMPING HANDBOOK 
1977. | enclose $1.50 (In Canada $1.75) check 


or money order. Add 25c postage. SAF 


Name. — 


l 
l 
| 
I Nim | 
l 
l 


I City. 


_—— | 
Your issue will arrive in four to six weeks 
eee ee ee ee ee ee ad 


Underground houses 


underground houses. The roofs are 
covered with anywhere from six 
inches to four feet of earth. Mal- 
colm Wells wanted enough earth on 
the roof of his underground office to 
support any tree native to New 
Jersey—300 to 400 lb. per sq. ft. 
It takes a massive—and costly—roof 
to handle that kind of load. Build- 
ing codes require conventional roofs 
to support 30 to 40 Ib. per sq. ft. 

There are ways to alleviate the 
weight problem: If you're content 
to do without the trees, 12 to 18 
inches of soil overhead will probably 
suffice (of course, you'd beef up your 
ceiling insulation). 

Other considerations: Insulation 
should be on the outside of the 
Structure; careful waterproofing is 
essential; dehumidification is usu- 
ally required; you have to watch 
the water table; you may have to 
provide drainage. Also, it's more 
difficult to make structural changes. 
And bankers, with no resale experi- 
ence, may be reluctant to give you 
a mortgage. 


Want to live underground? 


Unless the building site is over 
hard rock, different design ap- 
proaches can make underground 
houses adaptable to just about any 
area of the country. Maybe some- 
day you'l live—even work—in a 
totally underground community. It 
might have a park on the surface, 
houses below, perhaps shopping or 
manufacturing centers under that. 
Some very committed people are 
working hard to put us all under- 
ground. It looks like one way to 
help us come out on top. ui 


FOR FURTHER READING: 

Architecture without Architects, by Bern- 
ard Rudofsky. Doubleday & Co., Inc., 1964. 

"Coober Pedy: Opal Capital of Australia's 
Outback," by Kenneth Moore. National Geo- 
Graphic, Oct. 76. 

"Down to Earth Housing, 
der Meer. Solar Age, Sept. '76. 

Earth-Integrated Architecture, by James W. 
Scalise. Architecture Foundation, College of 
Architecture, Arizona State University, Tempe, 


” by Wybe J. van 


Ariz, 1975. 
“the Earth's the Ceiling.” by James Gor. 
man. The Sciences, March/Apr. 76. 

Energy Conservation by Subsurface Con- 
struction. bv Drs. Ernst Eckert, Thomas Bligh, 
and Emil Pfender. NSF/RA-760431 Depart. 
ment of Mechanical Engineering, University 
of Minnesota, Minneapolis 55455. 

"Saving by Going Underground," AIA Journ- 
al, Feb. '74. 

Solaria (essays, how-to instruction on earth- 
covered solar-heated house) by Edmund Scien- 
tific, Bob and Nancy Homan, Dr. Harry Thoma- 
son, Malcolm Wells. Edmund Scientific Co., 
Barrington, N.J., 1975. 

Underground Space, Journal of the Ameri- 
can Underground Association, Pergamon 
Press. 

"Underground Architecture," by Malcolm 
Wells. CoÉvolution Quarterly, Fall, '76. 

“The Use of Earth Covered Buildings,” 
NSF/RA-760006, National Science Foundation, 
Washington, D.C. 
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BernzOmatic torches do it all. 
And then some. 


Take the BernzOmatic propane torch, for instance. It can solder and 
seal, loosen any bolt, heat tile. Use it for metalworking, woodburning 
and other hobby and craft applications. Or even to singe meringue and 
take the hairs off a chicken. 

Or the BernzOmatic Super Torch. It does everything the propane torch 
can, plus it will also braze metal. So it can be used for home repairs 
where stronger metal joining is required. 

Or our newest addition, the OX5000 Oxygen Cutting/Welding torch. It 
not only looks like a professional rig, it also 
operates like one, with oxygen and 
propane or Mapp gas 
contained in separate cyl- 
inders. It can cut, weld, 
braze and solder. It can 
do the work of a profes- 
sional repairman. 

Don't wait till you 
have a special use for a 
BernzOmatic torch 
to buy one. Buy one, 
and then discover 
the dozens of time and 
money-saving uses you can 
find for it. 


BERNZ() MATIC 


“Reg Trademark AIRCO, Inc. 


Something beautiful happens 
when Strypeeze semi-paste 
paint remover strips away 

old finishes and uncovers 
the hidden beauty of 
ornamented wood. 


SAVOGRAN 


Strypeeze 


int & varnish 
Femover 


| ES i 


Available Where Paint Is Sold 


Our 102nd Year 


SAVOGRAN @) 


P.O. Box 130, Norwood. MA 02062 


Announcin 
with a 


Our brand new 015AV takes the shakes out of woodcutting with 


Stihl's exclusive anti-vibration system. Plus it comes with a lot of 
the features we build into our big pro models. Like a long-lasting 
chrome impregnated cylinder, fully automatic chain oiling, sprocket- 


nosed guide bar and more. 


And unlike most deals, this one has no catch. 
We're simply offering you over 27 bucks worth of 


the extras shown below— 
free, as a reward for trying 


Half a Pint 
of Engine Oil. 


Corina 

Extra Loop O1 nation 

ofOilomatice  Wrench' 
hain. 


may 


Grease Gun, 


anew Stihl 


and buying our newest lightweight saw. 

So hurry to one of our full-service dealers and ask 
him about the 015AV Sprint ning Special while it's on. 

He'll show you a d: 
chain saw that won't. 


that'll shake you up. On a new 


STIHL 


The world's largest 
selling chainsaw. 


Stihl Incorporated, Box 5514 
Virginia Beach, Virginia 23455 


Custom Designed 
Carrying Case. 


"Comes with all Stihl saws. Offer good at participating Stihl dealers only. 


Ram attached to a 41-inch air cylinder 
drives a bolt of red oak (one-eighth of a 
two-foot chunk of trunk) across the 
blade of the Shakemaker 


Do-it-yourself Shakemaker works best 
on wood that's clean of all knots. Above, 
home-split, red-oak shakes cover 40- 
foot-high dome, topped by ferrocement. 


Shakemaker iets eu split your own 


If you want a roof that will last 30 
to 50 years, a shake roof is one of 


your best choices. Unfortunately, 
the high cost ($50 per sq; min- 
imum) has been a drawback to the 


average householder. 

We wanted to shake our 40-ft. 
dome, but the price we were quoted 
for the shakes we'd need—nearly 
$1500—was a real shakedown. So 
we decided to make our own. After 
a few days of frustrating labor with 
a hand-held froe, we knew there 
had to be a better way. What we 
came up with is thi iakemaker." 
Two of us built it in one evening, 
and our only cost was $60 for a 


used air cylinder. Now we can split 
a square in three hours. 

'The beauty of our machine is its 
" off 


simplicity. The blade rests 3⁄4 
the bed of the shakemake 
ed to a pair of clevises that allow it 
to follow the grain of the wood. We 
slice off a shake 3$" thick by driv- 
ing a bolt across the blade with a 
ram attached to the air cylinder. 

If you don't have the equipment 
to build a shakemaker yourself, 
have a local machine shop manu- 
facture one for you.—M. Robinson 
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BLADE 
DETAIL 


ANGLE 
GUIDE 


24 
APPROX 


You can't buy another Chain Saw 
with all these features at any price! 


Auto-Sharp. Just press a button 
and sharpen your own chain automatically! 
Chain Brake/Hand Guard Worth 
$16.95? This vital safety feature stops a 
oving chain in milli-seconds to reduce hazard 
‘om kick-back. Not a tip. ii Aer 


McCulloch's S 
Mini Mac 35 with 
Auto-Sharp. 


Available at most 
McCulloch Dealers. 


McCULLOCH KEEPS AMERICA BUZZIN’ 


a McCulloch Corporation, Los Angeles, California 90009 


S 


hop at the store 
with the 


Sentry 


on the door 


Remember how fast and accurately your 
circular saw used to cut... when its blade 
was new? You can easily return it to its 
original efficiency by inserting a new 
Sentry blade. Just drop in at your neigh- 
borhood Sentry hardware store (there are 
over 4,500 of them in the U.S.). Select a 
chisel tooth combination or plywood blade 
from the counter display. 


Select from 
this display. 


Chisel Tooth 
Combination 


Available in 6 — 6⁄2 — 7 — 7'4 —7Vs-inch 
chisel tooth and 6 — 6% — 7 — 7%-inch 
plywood types, Sentry blades are made of 
finest quality chrome nickel alloy steel. 
Then, chrome plated to reduce friction and 
prolong blade life. Their universal arbors 
it practically all saw makes and models. 


Sentry. 


circular saw blades 
fit me! 


Sentry stores are listed under “Hardware”. 


Visit them! Or phone them for every- 
thing you need to make your house 
a better home. = 


Merchandise in this advertisement available from 
participating Sentry dealers only. Offer expires May 
21. Sentry dealers own their stores, They select their 
merchandise and set their own prices. These are 
subject to change without notice. There may be 
variations in products, available quantities and prices 
in individual stores . .. Sentry Hardware Corporation, 
Cleveland, Ohio 44113. me 
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SHOP TALK 


By ALLEES 


DIY—a Yankee tradition 


While an impulse to "fend for oneself” 
has always been part of Yankee indi- 
vidualism, in our early history it more 
often sprang from necessity than pref- 
erence. Isolated on a country home- 
stead, you didn't have much choice 
about getting a replacement wagon 
wheel made and installed, or a fence 
mended. You did it yourself or it didn't 
get done. The tools for the job were 
either imported from Europe or commis- 
sioned from the nearest smithy, but 
native designs gradually evolved for 
everything from butter churns to Cone- 
stoga wagons—named, surprisingly, for 
the creek in Pennsylvania along whose 
banks most of them were built. 

The first American to recognize the 
historic value of these tools also came 
from Pennsylvania, and his is a name 
every do-it-yourselfer should revere. 
Henry C. Mercer (1856-1930) was a 
wealthy eccentric who began to preserve, 
in the 1890's, the humble tools of our 
18th-century workmen—tools already 
being discarded in favor of mechanical 
replacements inspired by the Industrial 
Revolution. Mercer's collection, which 
he dubbed “Tools of the Nation Maker,” 
soon outgrew his personal display facili- 
ties, so in 1914 he did what any Yankee 
imbued with the do-it-yourself spirit 
would do: He built a giant museum for 
it (below, right) near his home in Doyles- 
town, 25 miles north of Philadelphia. 
And when | say he built, | mean that lit- 
erally. Despite his wealth and position 
(he'd been a respected amateur arche- 
ologist, curator at the University of Penn- 
sylvania Museum, and a founding of- 
ficer of the famed Bucks County Histori- 
cal Society), Mercer did all the design- 
ing and much of the construction him- 
self, working alongside a few unskilled 
laborers. 

He was, by then, no stranger to heavy 


construction. His first major project had 
been his “dream house: Fonthill” (left 
photo), followed by his Moravian Tile 
Factory (not shown). All three buildings 
still stand in Doylestown (open to the 
public on a combined admission), and 
it's difficult to say whether they or their 
contents are the more fascinating. For 
sheer panache, Fonthill must rate as the 
premiere self-built home in America, 
challenged only by Alex Jordan's House 
on the Rock in Wisconsin—and PS's own 
Lockbox! 

Mercer was a great innovator, and his 
three structures are of reinforced con- 
crete, cast over elaborate wooden forms 
that were then knocked out. It was a 
technique virtually unknown at the time, 
and the structural success of Mercer's 
three great experiments did much to give 
it credence. Mercer was so prejudiced 
against wood (his earlier tile workshop 
of frame construction had burned down) 
that he excluded it from all three struc- 
tures. Even the built-in bookshelves and 
window mullions are concrete! 

The tool collection housed in the mu- 
seum is, on the other hand, mostly 
wood. When you walk into the towering 
five-story main court, you find hanging 
from the balconies on all sides the 
hugest of Mercer's collected “tools”: 
a stagecoach, whaling dory, and water- 
powered lumber mill. The building is 
such a fortress | suspect it would support 
a 747 hung from its ceiling. 

Tucked away in an upstairs corner 
room is the collection that forms the 
nucleus of Mercer's most famous book, 
Ancient Carpenters' Tools. In this column 
last August, | commented on a new edi- 
tion, remarking that, though its many 
illustrations are badly reproduced, the 
book remains a standard reference work. 
In our October Readers Talk Back 
column, a Pennsylvania reader, Philip 
V. Rodel Jr., took umbrage, claiming I'd 
given Dr. Mercer "short shrift,” and 


— 


hoping that my "cavalier description 
doesn't dissuade people from buying the 
book." This Mercer fan even went so 
far as to declare that the poor reproduc- 
tion of the photos “is the charm of this 
book.” 

As reader Rodel must have suspected, 
I'd simply run out of space for fuller 
comment, in reviewing 14 titles, and 
hoped that by mentioning and picturing 
the book (and listing the publisher's ad- 
dress: Horizon Press, 156 Fifth Ave., 
N.Y., N.Y. 10010) I'd alert interested 
readers that this classic work had again 
been reprinted. 

But since Horizon asks $12.95 for it, 
| stubbornly maintain that greater effort 
should have been directed toward sup- 
plying crisper photographs of the tools 
that Mercer discusses. To call these 
muddily reproduced photos charming is 
to underestimate the importance of the 
book, to treat jt as a mere relic. My re- 
cent visit to the museum confirmed that 
the tools cataloged so expertly in Mer- 
cer's book are displayed there, and 
could have been reshot for this edition. 
A major reference work must be useful, 
not just charming. 

At any rate, Mercer's collection—in 
the book or the museum—is worth the 
attention of any Shop Talk reader. For 
information on visiting the buildings, 
phone the Society at (215) 345-0210. 


Some more names for DIY'ers 


Since it was my review of Mercer's book 
that prompted all this, it's only fitting 
that | devote the balance of this column 
to comments on new books in the same 
Yankee tradition. It's a special pleasure 
to recommend the first three titles be- 
cause the authors are long-time friends 
and co-workers in the how-to vineyard. 
€ Harry J. Hobbs, author of Veneer 
Craft for Everyone ($12.95, Scribners, 
597 Fifth Ave., N.Y., N.Y 10017), has 
made himself an expert on this subject 
since leaving how-to publishing some 
years back. Harry was my first boss in 
this business and | worked with him 
for years on his late, lamented magazine, 
Home Craftsman. (His article on furni 
ture veneering ran in our February is- 
sue.) With his new book, Harry has sur- 
passed his earlier Veneering Simplified 
[Shop Talk, June '75] by creating a be- 
ginner's text that's a model of clarity 
and completeness. He tells how and 
where to buy veneers and tools, then pre- 
sents patterns and step-by-step direc- 

tions for 30 projects. 
€ Harry Wicks, author of How to 
Plan, Buy or Build Your Leisure Home, 
once worked with me on this magazine, 
then held the singularly untenable po- 
sition of Workshop Director at Woman's 
Day (once briefly my own) and has just 
signed on at PM. His accomplishment 
in this new book is his most impressive: 
I’ve rarely seen a subject covered from 
so many angles and with such diligent 
accumulation of data, sketches, and 
photos. If you've just started to ponder 
what's involved in "second-home" 
ownership, this book will help you chart 
your course. And if you decide to build, 
Continued 


DIAL TELEPHONES 


SAVE %85% 


GOV'T SURPLUS 
ond NEW EQUIP'T 


‘uurur omano Motor Powered Wheel 


Lincoln, Nebroska 
Zip Code 68501 


SURPLUS CENTER 


DRILL YOUR OWN WATERWELL 


With this low-priced outfit you can 
drill you own water well at a cost 
of about 12€ per foot! Also, this 
unit can be operated horizontally 
to drill free-flowing springs in hill- 
sides. A big, factfilled package 
and 24-page book "How To Drill 
Your Own Water Well'' is just 
$1.00 PPD. (Refundable) 
"WRITE TODAY” 

N DEEPROCK MFG. CO. Dept. P547 
701 Lafayette Parkway, 
Opelika, Ala. 36801 


NOBODY LIKES A QUITTER. 


When John quits, 
he's really running 
out on you. Weeping 
and crying in his 
bowl. Fluidmaster* 
can fix him. For good. 

The problem could be a sick 
ballcock. Keeping you awake 
with gushing water. That's eas- 
ily fixed with the Fluidmaster 
400-A, a new control valve that 
fits any tank. It fills quickly and 
quietly. Won't leak because it 
works with the water pressure, 
not against it 

Or John could have flush 
valve or flapper problems. Too 
weak to hold back any longer. 
The Fluidmaster Flusher Fixer* 


Kit can give him new 
strength. It always 
The seats properly. Has 
Hull no guides or lift 
Kit wires that can bend, 
corrode or jam 
So when you hear John 
make noises about quitting, 
give him something from 
Fluidmaster. It'll stop him 
from running out on you. 


FLUIDMASTER! INC. G9: 


1800 Via Burton, P.O. Box 4264 
Anaheim, CA 92803 


APRIL 1977 | 159 


More home fix-up 


tips from the pro. 


Fill the tub before you caulk. (Get 

in if you can, too.) Then, when the 

tub is empty, it'll rise slightly and 
squeeze the caulk. Even a good 
flexible s (like neg Devil's) will 
serve you longer when the 

filled weight is not ? mu 
stretching it between A 

the tub and wall. 


Give your new bathroom 
ormosaicsa decorator 
look. Add a touch of 
color to the grout 
before you putit 
between the tiles. 
Just mix acrylic 
paint tint (from 
wherever you buy 
paint) with Red 
Devil Instant Tile 
Grout and see the 
exciting effect it 
creates. 


Arazor scraper is only as good as 
its edge. When it's dull, it won't work. 
And metal fatigue can make it snap, 
a dangerous situation 

at best. Red Devil's 

new molded-handle 

razor scraper 

has a handy 

compartment for È 

spare blades — " 

so you always 

have a replace- 

ment ready. 


A putty knife is not a scraper. And 

vice versa. Putty knives (for spack- 

ling walls and puttying windows) 

have flexible blades to smooth-on 

the material. Scraper blades are sit d 
to keep the edge against the 3 
coating being removed.To 4 

do these jobs right, you 
need both tools (both 
from Red Devil, 
of course). 


You don't cut glass 
with a glass cutter. 
You score itto release 
surface tension. So 
dont press too hard or 
go over ita second 
time. Hold your Red 
Devil cutter between 
the index and middle 
fingers as shown, (a 
drop of oil on the cutter 
helps, too). Then, 
you've got the score. 


Stud finders are un-holey. When 
hanging pictureson a freshly painted 
or papered wall, don't 

fill it with holes before H 
you find the wood be- g 

hind it. Use a Red 

Devil Stud Finder. It" 

points out where nails 

are—and where there 

are nails, there are 

studs. 


Red Devil has hundreds of things to make your home fix-up easier. 
Look for them wherever you shop for home-care products. And for best 
results, always follow directions on the package. 
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it provides quickie courses in framing, 
plumbing, and wiring. This 478-page 
volume is $19.95 from Reston, Box 547, 
Reston, Va. 22090. 

@ Tom Philbin’s checkered career in 
DIY has included everything from a re- 
cent TV series (Tom demonstrated how 
to change faucet washers et. al. in 40- 
second spots) to an earlier stint as work- 
shop editor of MI. He's now collaborated 
with professional remodeler Fritz Koel- 
bel (independently, each has done arti- 
cles for PS) on a book that's particularly 
appropriate to review in this Home Im- 
provement issue. Ambitiously titled The 
Nothing Left Out Home Improvement 
Book ($8.95 from Prentice-Hall, Engle- 
wood Cliffs, N.J. 07632), it makes a 
good stab at supplying basic how-to on 
such jobs as installing a suspended ceil- 
ing or adding a porch. The title's a gim- 
mick, of course, that no broad-coverage 
book could live up to, but in other re- 
spects this is an honest book that doesn't 
pad its pages with ladies-magazine room 
settings to avoid having to tackle the 
nitty-gritty. Busy Tom has also written 
How to Make Your House Behave, a 
colorful hardcover on home maintenance 
($9.95 from Western Publishing, 850 
Third Ave., N.Y., N.Y. 10022). 

Nice to have talented friends; but 
worthwhile how-to books also come 
from unfamiliar sources. Of many recent 
volumes to cross my desk, these are 
most notable: 

@ What Makes It Work, by George 
Papallo ($4.95 paperback from Arco, 219 
Park Ave. So., N.Y., N.Y. 10003), is 
actually a reprint of two Australian books 
devoted to simplified explanations of 
(mostly) mechanical principles. Clear 
(though not technically precise) illustra- 
tions—many in color—make this great 
for browsing. 

€ Metalworking Handbook by Jean- 
nette T. Adams ($12.95 from Arco, same 
address) is textbook-thorough in cover- 
ing all aspects of machining metals and 
plastics. The illustrations vary in qual- 
ity—and age—but impress through sheer 
numbers. 

€ How to Turn Ideas Into Dollars by 
Null and Simonson ($2.50 from Pilot 
Books, 347 Fifth Ave., N.Y., N.Y. 10016) 
is a booklet that tells how to tap techni- 
cal help, how to protect your idea while 
you're negotiating, how to market it. 

Finally, here are five recent paper- 
backs from Tab Books (Blue Ridge Sum- 
mit, Pa. 17214), whose steady rate of 
production never ceases to astonish. Two 
of the five are labeled Homeowner's 
Guide: to Solar Heating & Cooling, by 
William Foster ($4.95); to Saving En- 
ergy, by Billy and James Price ($5.95). 
The three others are on various aspects 
of home building: Guide to Home Plan- 
ning & Construction, by William Clar- 
neau ($4.95); How to Subcontract 
Your House: Building/Remodeling, by 
Lewis Blustin ($4.95); and Practical 
Home Construction/ Carpentry Handbook 
($5.95). [^E] 


Use Tm once aul for all. 


Silicone will caulk and seal whatever needs caulking or sealing and do it better. So you caulk it and 
forget it. What's more, GE Silicone Caulk won't crack, peel, fade, dry-out or discolor. To top it all 
off, now there’s a special Buck-Back offer. The details are on the new plastic long-life cartridge. 


= ^ 
GE Silicone Caulk withstands GE Silicone Caulk withstands 


temperatures down to —65*F. vibrations and shock. And is so 
And still remains flexible. easy to apply. All this 
And waterproof. and a dollar saved 
on the price. 

Super stuff, our 
silicones. 


GE Silicone Caulk 
withstands temperatures 
up to 4 500*F. 
And won't crack 
or peel. Or dry out. 


ilicone Sealants work. Better. Longer. 
GENERAL GB) ELECTRIC 


Silicone Products Dept., General Electric Company, Waterford, New York 12188 


WORDLESS WORKSHOP 


By ROY DOTY 
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1,862 nuts, bolts, screws, and other fasteners e Heavy-duty, all-steel 
cabinet, 12"W. x 51D. x 9°H. © 25 pre-printed I.D. labels « 51 individual 
compartments e 25 high-impact plastic bins, 2"W. x 52D. x 112" H. 


LOOK AT ALL YOU GET! 


THREADS INCLUDED 


Lm LIE nul 
32 20 18 


DIAMETERS INCLUDED 


e e e Q uu 


LENGTHS INCLUDED 


Min 


an + 


Panhead Flathead Roundhead Hex Head 


HEAD STYLES INCLUDED | 


168 SHEET METAL SCREWS: 
6 Sizes (Panhead) 


112 114 


312 MACHINE SCREW: 

3 Diameters, 4 Lengths of 
ra Each Diameter 
i s (Roundhead) 


5 Sizes 


S 


3/4 1/2 
No, 6x 32 


E 


34 1n 
No. 8x 32 
A7% No. 10x 32 


I| n 
i AK 


274 HEX NUTS: 


Just about every 


From No. 6 to 5/16” 


168 WOOD SCREWS: 
6 Sizes (Flathead) 


ww 


nut, bolt, screw, washer, and 


68 MACHINE SCREWS: 
2 Diameters, 3 Lengths of Each 
Diameter (Hex Head) 
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1/6 x 3/4 92 COTTER PINS; 


4 Sizes 
M8x1 


1/8 x 1-1/2 


VBx2 


WASHERS: 3 Styles, 4 Sizes of Each Style 


fc » 


No.10 Nog No.6 
260 INTERNAL TOOTH 
£ 
J 
yA No.10 No.8 No.6 
0 SPLIT-LOCK 
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cotter pin you'll ever need - nearly 2,000 pieces - all in 
one, organized steel cabinet. 


«your own hardware store for home, shop, or 


je, 
Unconditional 30-day money back guarantee. 
The most important tool in your workshop. 
of the Minneapolis Builder's Show. As featured 
editors 
POPULAR 
HANDYMAN, 


174" x 24" wall-size 


Specifications Chart—a 


nee 


50 val 


hing you 


are avail 

re nut and 

What size 

tapping 

holes to drill. When to 

use what kind of washer. 

Instantly measures sizes. 

And much, much more. 

Yours FREE just for trying 
the Nut & Bolt Shop! 


Now you can have just the right nut, bolt, screw, 
washer, or cotter pin at your fingertips... whatever 
the job! And for an almost unbelievable low price!! 

With the NUT & BOLT SHOP—a complete size 
range of just about every kind of hardware you'll 
ever need. All organized in one all-steel, 25-tray, 51- 
bin cabinet. Perfect for auto repair. Home projects 
and hobbies. Office maintenance. And industrial 
shop use. Great as a gift, too! 

No more time-consuming trips to the hardware 


OUR CUSTOMERS ARE AMAZED 


G.R. Dalmadge, Sunnyvale, California 
“I've priced these items separate—it would 


store. No more less-than-professional looking repair 
jobs. No more searching through old coffee cans of 
fasteners. 

Order today! Send check, money order, or company 
purchase order for just $24.95 (plus $3.90 shipping 
and handling). If you're not completely satisfied — if 
you're not truly amazed at all you get— return it 
within 30 days for a full refund. No questions asked! 
And keep the FREE $2.50-value wall chart for your 
trouble! 


T ME) Lua] 300A UNCONDITIONAL MONEY BACK GUARANTEE — Lak] 
AT THE VALUE V oni INDUSTRIES, Dept.GA4 I 
^| don't see how you make a profit at such a i 8200 Humboldt Avenue So., Minneapolis, MN 55431 H 
low cost! I found it much more than I expected!” 
C l have enclosed my check, money order, or company purchase order 
M.D. Dorsette, Rockville Maryland — B — for Nut & Bolt Shop(s). (Minnesota residents add 4% I 
“An excellent buy. At retail prices, would have g sales tax) 1 
cost far more...usually a minimum of 3¢ PLEASE PRINT 
to 5c a piece!” [| 1 
G.L. Steiger, Enfield,Connecticut J NAME I 
“Quality is excellent. Great for do-ityour. 
selfers ... and convenient!” i Li 
1 ADDRESS. 
1 


have cost far more for them (at a hardware city. 


store." J.D. Russell, Cicero, Illinois 


i 
-————— 


STATE ZIP. 
1002-0704-004. 
m- - m mmm m 


WHAT'S HE DOING! ,—— 


Making a Concrete 
Flower Pot! ...and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 


LEARN 


01977, Dept. 51-Q. 33 N. Superior, Toledo. Ohio 43504. 


= ] 
Rush $5.00 for Book — 7771) /1 
about Aluminum Molds á 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 

Over 350 designs to select from. 


Send $6.00 CoNCRETE MACHINERY COMPANY 


Today To > P, 0. BOX B99- HICKORY, N. C. 28601 


HYDRAULIC JACK REPAIRS 


men. We show you HOW — in your basement or garage 10 
Earn spare time cash in an expanding industry. Dont wai, 
ACT NOW! Get the facts 
Write for folder No. PS4 and free bonus offer. 


Buy a cheap 


antenna, 


and may never be heard 
Fee from again 


When you're miles from 
help, you need a CB 
antenna that reaches for 
miles and miles. It could be 
your only link to safety. So 
saving a couple of dollars 
on a cut-rate brand could 
cost you. 

But the price of an 
A/S antenna is worth the 
extra you might pay -just 
for the peace of mind. 
Every single A/S antenna is 
hand-tuned and tested for 
23- and 40-channels. 
That’s the kind of care 
and quality control that 
makes A/S the choice of 


M-510 “Big Momma" Heavy Duty Antenna 


police departments, 
truckers and safety people 
everywhere. And that’s why 
A/S has been the leader in 
antennas for 24 years. 

So look for the red 
and black A/S stripes. 
You'll be heard when you 
have to be heard. We'll bet 
our A/S on it. 


em V 4 the antenna specialists co. 
E 12435 Euclid Avenue, Cleveland, Ohio 44106 - a member of The Allen Group, Inc. 
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House splicing 
[Continued from page 121] 


draw up your own plans, hiring an 
architect to design your addition is 
a good idea, even if the project it- 
self is to be completely a do-it-your- 
self job. Some lumber dealers offer 
helpful planning services as part of a 
package. 

By all means subcontract parts 
of the job such as wiring, plumbing, 
and heating, unless you are con- 
fident enough (and authorized un- 
der local codes) to do it yourself. 
Sometimes splicing onto these utili- 
ties can be tricky, and an innovative 
subcontractor can suggest a cost- 
saving method based on past ex- 
perience in a number of similar situ- 
ations. [8i 


Splicing: things to check 
Starting an addition to an existing home 
can quickly bring up special problems. 
The age and condition of the structure 
and how extensive the splicing is to be 
are important factors. Here are some 
points to simplify your work and make 
the job go easier: 

€ Be especially careful when remov- 
ing parts of an existing structure in or- 
der to expose the splicing area. You may 
uncover rotted material, unstable beams 
and walls, unsafe roofs, or crumbling 
foundations. Know ahead of time, for 
example, exactly how you will safely 
drop a roof overhang, or handle a porch 
roof that must be removed when adding 
a room. Be prepared to make any neces- 
sary repairs while you have the splice 
area exposed. 

€ Check out roofing, siding, and trim 
materials. If, for appearance, it is 
necessary to match the existing mater- 
ials on your home, you might discover 
that new materials are unavailable to 
match the old. It may therefore be 
necessary to re-side or reroof complete- 
ly to get a match, and you'll have to re- 
move all old material. 

@ Unless your home was built in re- 
cent years, it will have lumber dimen- 
sions a shade larger than the new lum- 
ber you'll buy. If it's really old, it may 
have full 2"-by-4" 2x4's. And you may, 
for example, want to put thicker insulat- 
ing sheathing on the addition than the 
home itself originally had. This makes it 
necessary to move the new wall studs 
inward to match the outside when 
you're finished. Such a modification 
might alter the way you pour a footing 
or foundation, too. 

€ Know ahead of time if there are 
any buried utility or sewer lines under 
the area planned for the addition. Re- 
routing may be necessary. 

€ The chances are fairly good that 
the existing home is not quite true: A 
wall may have sagged a bit out of 
plumb, a corner may not be quite 
square. Make corrections at the splice 
as required. 


Phone show 


The current “Person to Person" ex- 
hibit at the Smithsonian Institution 
in Washington, D.C., marks the 
100th anniversary of the telephone. 
If you go, you'll be able to test the 
wire first used by Alexander Gra- 
ham Bell to call his colleague Wat- 
son. You'll be able to follow your 
voice through a 1921 automatic 
switching panel, the backbone of 
the Bell system for 50 years. You'll 
see the latest electronic switching 
gear, and compare that with the 
imaginative designs being tested 
for the future. If you've got some 
futuristic ideas of your own, bring 
them along—they’ll be put on a 
bulletin board for display. 

"There's a collection of films and 
records that time-capsule the tele- 
phone's first century. (The three- 
box wall set above is standard 1883 
design.) And directions are avail- 
able for making your own carbon 
or photophone transmitter at home. 

The 56-page “Person to Person" 
catalogue ($2.50) can be ordered 
by mail. Write: Dept. of Electri- 
city, Natl. Museum of History & 
Technology, Smithsonian Inst., 
14th & Constitution Ave., Washing- 
ton, D.C. 20560.—N. Smith 


The 
Great Whisky 


Thats Made Like 


Kentucky Straight Bourbon Whisky. 86 oF 100 Proof Brown-Forman Datilers Corp. Louisville. Ky ©1976. 


Great Wine. 


No other whisky in the world is 
made like Old Forester. That’s why no 
other whisky in the world tastes like 
Old Forester. 

Old Forester isn't blended. It gets 
its color and flavor solely from the 
maturation process itself. It’s made 
naturally, like Great Wine. 

For example, Great Wine is matured 
under exacting conditions —to control 
temperature and humidity. So is 
Old Forester. 

Most great French Wines are 
matured naturally—in oak barrels. 
Old Forester is matured the same way. 

Great Wines are “candled” for color 
and clarity. “Nosed” for aroma and 
bouquet. They’re bottled directly from 
the barrel. Never blended. And of 
course, they cost more. 

This slow natural process is how 
some wines become Great Wines. 

And how Old Forester becomes 
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AUTO-MAINTENANCE BASICS 
Fifteenth of a series 


Checking and 
maintaining 


fluid levels 


Avoid damaging your car You can check the fluid of your car ing the car to normal operating tem- 
1 1 and add required make-up fluid with perature and making “hot” checks. 
with fluid levels that are no special tools, and little fuss. 


too high or too low There is no right or wrong se- Cold checks 
quence for checking fluid levels, but * Open cooling systems. Remove 
you can probably save time by mak- the radiator cap by pushing down 
By HERB CARRIER ing “cold” checks first, then warm- Continued 


CROSS-FLOW 
RADIATOR 


FILL TO 
COLD-FILL 
VERTICAL-FLOW RADIATOR. MARK 
FILL TO 1" BELOW RING 


BATTERY. 
FILL WITH ODORLESS, 
COLORLESS WATER 


ENGINE-OIL 
DIPSTICK 


AUTOMATIC TRANSMISSION 
DIPSTICK. DO NOT OVERFILL 


BRAKE 
MASTER CYLINDER. 
FILL TO 14" FROM TOP 


WINDSHIELD-WIPER CLEANER 
(USE ANTI-FREEZING MIXTURE) 
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Mid-size Ghevelle: 
At $3885 its base price islower than 
34 American compact models. 


That beautiful, sleek, gleaming 
Chevelle Malibu Coupe you see 
above, with the coach window ina 
formal roofline, the fiber-glass radial 
tires and the dozens of other 
standards that make it such a com- 
plete mid-size, is actually priced 
below 34 Six and V8 American 
compact models. 

That's based on a comparison 
of Manufacturers' Suggested Retail 
Prices. (In California, where 
Chevelle prices are higher, the 
Malibu Coupe is priced below 26 
American compact models.) 

$3,885 is the Manufacturer's 
Suggested Retail Price for the 
Chevelle Malibu Coupe Six includ- 


ing dealer preparation. Tax, license, 
destination charges and available 
equipment, like white stripe tires at 
$41 and full wheel covers at $33 
(shown), are additional. 

Chevelle gas mileage is im- 
pressive, too. 25 mpg highway and 
18 mpg city are the EPA estimates 
with standard Six and manual trans- 
mission. The mileage you get will 
vary depending on your type of 
driving, driving habits, car's con- 
dition and available equipment. In 
California EPA figures are lower. 

The Chevelle Malibu Coupe. 
It'S more car, more room but not 
more money than many American 
compact models. 


$mart,complete, mid-size Ghevelle. 


This weekend" 
install an 
energia 


Drafts cost money, because they waste 
energy especially under-door drafts. 
And they are so easy to stop with 
an M-D threshold. They are made of 
rugged aluminum, many with a tough 
vinyl insert for a better seal, and 
come packaged ready to install for the 
weekend do-it-yourselfer. 

Along with the rest of the M-D energy- 
saving weatherproofing products, you 
can save from 5% to 30% on your home 
heating and cooling cost. 

This weekend, cut your home fuel bills 
by installing an energy-saving M-D 
threshold. You'll find them at your 
hardware, building supply or home 
center dealer. And always ask for M-D 
products by name. 

Additional savings are only a quarter 
away. Send for booklet on how to cut 
home fuel cost! 


[ MACKLANBURG-DUNCAN CO. | 


Yes I want to cut my home fuel cost. Rush 
| me your 10 page booklet on “How to Save | 
| Money with ESP” 
| Name l 
lAddress 1] 
| City | 

| 


state Zip 


Mail with 25 cents in stamps or coins to: 
Macklanburg-Duncan Co. 
| BO. Box 25188. Dept. P1 | 
oma City, Ol oma 73125 
l-; : zl 
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Fluid levels 


[Continued] 


and twisting it off—but on a cold en- 
gine only. (But note: If the cap is 
marked DO NOT REMOVE, you are 
looking at a closed cooling system 
that should be checked when hot. 
See the section on “Hot checks.”) 
Look into the filler neck to deter- 
mine coolant level. On vertical-flow 
radiators (those with upper and 
lower tanks) level should be ap- 
proximately one inch below the 
bottom of the filler neck. On cross- 
flow radiators (those with side- 
mounted tanks), the level should 
be about two inches below the bot- 
tom of the filler neck. Crossflow 
tanks are often stamped FILL TO 
HERE just below the filler neck. 

If make-up coolant is required, 
add the type that’s already in the 
system, probably about a 50-50 
mixture of permanent-type anti- 
freeze (ethylene-glycol base) and 
water. Sticking to the same brand 
is good advice, but for best results, 
don’t exceed the 50-50 mix. Make 
your mixture, add it to the radiator, 
and replace the cap securely. 

@ Windshield washer. Sight 
through the side of the reservoir 
(usually plastic) to determine fluid 
level of the solvent with respect to 
FILL TO HERE marks. Add all-weather 
(non-freezing) solvent as required. 
Pre-mixed solvent is convenient, but 
expensive. Your best buy is probably 
a concentrate to which you add 
water according to instructions. 

* Battery. On batteries requiring 
water checks, move the cell covers 
and visually check each cell. The 
fluid level should be above the 
plates but not up into the filler 
necks, Add tap water as required, 
but use distilled water if you know 
that your water is unusually hard. 
Do not overfill, however. If battery 
fluid (electrolyte) contacts skin or 
clothing, wash immediately with 
plenty of water. Avoid sparks and 
smoking around batteries. 

* Brake master cylinder. Slip a 
Screwdriver between the retaining 
bail and cap. Pry upwards to free 
the bail, then remove the cap, in- 
cluding the rubber-type diaphragm 
used on some units. (Note: Twist- 
off caps are also common.) Fluid 
level should be not more than about 
a quarter inch below the machined 
surface for cap/gasket contact area. 
Add only brake fluid of known 
brand name marked as conforming 
to DOT-3 (performance standard 
given by the Dept. of Transporta- 
tion). Do not use unmarked fluid 
or fluid marked 7OR1, except in 
some older vehicles that can toler- 


ate it. If necessary, fill each reser- 
voir on the dual-reservoir cylinders 
that are in common use today. 
Fluid level on cars with disk brakes 
should be checked regularly be- 
cause this level drops rather rapid- 
ly as brake pads wear. 

* Manual steering gear and man- 
ual transmission. The trend today is 
for both systems to have permanent- 
ly lubricated assemblies. 

* Rear-axle differential. Both 
conventional and limited-slip differ- 
entials tend to be permanently lu- 
bricated on late-model cars. 

In some situations—trailer towing 
or water contamination from boat 
launching, for example—differential 
fluid should be periodically re- 
placed. It is recommended that 
under normal operating conditions, 
you visually inspect unit housings 
for signs of drip-type leaks. If pres- 
ent, they are probably best handled 
by a pro. 

* Engine crankcase. Oil level 
should be checked at least once a 
week. Remove the dipstick and 
wipe it clean, then reinsert it and 
remove a second time. Only then do 
you take a reading on the stick. 
Level should be between SAFE 
markings, as used by most manu- 
facturers. If the level is at or below 
the app or. marking, pour in the 
required amount of make-up oil. 
Use only brand-name oils, and 
those that are marked as conform- 
ing to SAE specifications. Avoid 
mixing brands, but don't hesitate 
to do so to avoid operating the en- 
gine on low oil. In general, use the 
heaviest grade oil possible that does 
not cause excessive loads on the 
cranking motor. A 40-grade oil, for 
example, will cause sluggish engine 
cranking during cold weather. A 
multi-grade oil, 10W-40 for in- 
stance, can usually be used on a 
year-round basis with good results. 

The oil-filler neck is not normal- 
ly incorporated with the dipstick; 
the typical cap/neck location is on 
the top side of the rocker-arm cov- 
er, but other locations are not un- 
common. Caps are often marked 
ENGINE OIL. 

A dash-mounted warning light 
does not indicate the level of oil in 
the crankcase. This light is normal- 
ly sensitive to pressure only. While 
it follows that low oil pressure 
means low oil level, this need not 
always be the case. Always shut 
down the engine if the light stays 
on for more than a few seconds, 
and have an expert investigate the 
cause. 


Fluid levels 


[Continued] 


Hot checks 


Warm the vehicle to operating 
temperature by driving it for about 
ten minutes in all gear ranges. 
Then start your check. 

* Closed cooling system. A plas- 
tic overflow tank often contains 
markings that indicate the required 
fluid level. In general, the open end 
of the return hose (overflow tank to 
radiator) must be submerged in 
coolant at all times. Check with the 
engine running at idle speed. If 
necessary, remove the cap from the 
overflow tank only, add the re- 
quired amount of 50-50 coolant mix 
as described earlier for an open 
cooling system, then replace the 
cap. Lack of sufficient coolant in the 
overflow tank can lead to a mal- 
function of the cooling system. 

€ Power steering. Remove the fill- 
er cap from the power-steering 
pump. (The cap incorporates the 
dipstick.) Wipe the stick clean, re- 
insert, and remove for a reading. If 
necessary, add make-up fluid to the 
pump through its filler neck. Auto- 
matic-transmission fluid is often 
used with power-steering gear, but 
GM recommends its own power- 
steering fluid, and Buick recently 
issued a service directive that trans- 
mission fluids should not be sub- 
stituted. (This is advice that 
should apply to other cars that use 
Buick's Saginaw steering gear.) 
Power-steering fluid is checked hot, 
with the engine stopped. 

On some late-model vehicles, a 
hydraulic brake booster (Hydro- 
boost) is used instead of a vacuum 
booster. The Hydro-boost gets its 
operating energy from the circulat- 
ing power-steering fluid. Nonethe- 
less, levels in both the brake master 
cylinder and the power-steering 
pump are checked in essentially the 
same manner with or without the 
Hydro-boost. 

© Automatic transmission. Check 
fluid with transmission in park, 
wheels chocked, and with engine 
running at normal idle speed. Take 
a dipstick reading as described 
earlier. (The car should be parked 
on a level surface.) If necessary, 
add the correct fluid through the 
dipstick tube. (Note: All Ford 
transmissions take Type F fluid, 
while all others take Dexron. Do 
not intermix.) A clean funnel with 
a long filler tube is almost essential 
for adding transmission fluid. Do 
not overfill, since fluid levels on the 
high side can cause more problems 
than fluid levels on the low side. 


More than 50 Million 


Engines Mean Unlimited Oppor- 


tunities for Part-Time or 
Full-Time Income. 


Every lawn mower, chain saw, garden 
tractor or other machine powered by a 
small engine represents a potential need 
for professional service and maintenance. 
NRI can give you the training you need to 
to cash in on this opportunity...at home 
and in your spare time. You get the tools 
you need to trouble shoot and main- 

tain two-cycle, four-cycle, diesel, out- 
board, air and water-cooled engines. 


Only NRI supplies you with an Engine 
Component Kit designed for training. 
Hands-on experience comes quickly with 
the NRI Small Engine Repair Course. 
Along with the bite-size lessons fully illus- 
trated, you receive all the components of 
a versatile 3% HP Clinton Engine. Using 
NRI Power-On training principles, you 
assemble the complete engine, to use in 
your workshop or to install at a profit on 
one of your first jobs. 


Where other courses give you inexpensive 
hand tools, NRI includes with its training 
an inductive tachometer, professional volt 
ohm meter, torque wrench, valve spring 
compressors, ring compressors, and all 
the wrenches and specialized tools you 
need to start your own repair shop. 


Two courses available. 

The 30-lesson Basic Repair Course cov- 
ers the theory and practice of small 
engine operation and repair including lu- 
brication, ignition, cooling, and starting sys- 
tems. You specialize in professional lawn 


mower and other lawn-and-garden 
equipment repairs. You learn in depth...with 
up to 10 times as much information pro- 
vided as in competitive courses. 


With NRI's 45-lesson Master Repair 
Course, you move into more advanced 
training. Lessons cover chain saws, mini- 
bikes, mopeds, outboard engines, snow- 
mobiles, golf carts, all-terrain vehicles, 
welders, generator sets, and other indus- 
trial equipment...plus six lessons on 
motorcycle repairs. 


You learn the specific engine requirements 
for power take-offs charging systems, elec- 
trical systems, etc. Practical working 
knowledge of clutches, torque converters, 
transmissions, and other drive train parts 
gives you the professional's edge. 


You get more training and more equip- 
ment for your money with NRI. 

NRI is the unquestioned leader in techni- 
cal home training, with more than a mil- 
lion students in its over six decades of in- 
structional service. The oldest and largest 
school of its kind in the country, NRI 
offers you expert help every step of the 
way. You'll move ahead at your own 
speed, earning as you learn, with small 
engine repairs for your family, friends, 
and neighbors. 


Send for the free catalog and discover 
how big your future can be in small 
engines. No salesman will call. If the 
coupon has been removed, write to: NRI 
Small Engine School, 3939 Wisconsin, 
Washington, D.C. 20016. 


=- ———— oom m m m mm mm mn 

r O SMALL ENGINE SERVICE & REPAIR 

I NRI SCHOOLS COURSE - Basic and Master Courses — q 

X McGraw-Hill Continuing L AUTOMOTIVE MECHANICS 
pw Education Center Basic and Master Courses [| 
A 3939 Wisconsin Avenue £ AIR CONDITIONING, REFRIGERA- 

1 EEMI weshington, o.c. 20016 [ntm TION, & HEATING COURSES [| 
Ankth mie tpe onéd es Y O ELECTRICAL APPLIANCE SERVICING 

RB. catalog | have checked © CB/COMMUNICATIONS [| 
| understand there is no COLOR TV/QUADRAPHONIC STEREO 

[| Obligation. No salesman Approved under Gi Bill if taken for [| 

I will call. —— career purposes. O Check for details. l 

Į Name Age [| 

(Please Print) 
I Address. [| 
I city/state/Zip LI 


{L „Anatoti Home Study Council Accredited Schon 


sa ea ad 
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TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 


By RAY HILL 


Madison Ave., New York, N. 


17. We'll pay you $25 


if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


Release tension before removing transmission 


When removing the transmission from 
later-model, C-body Chrysler-built cars, 
be sure you first release the tension 
from the torsion bars. If you don't, the 
tension of the bars can bend each end 
of the rear crossmember beyond repair 
when you remove the center section 
of the member. Elevate the car so that 


both front wheels are off the ground; 
use a jack stand under each side of the 
frame (see drawing). Then turn the tor- 
sion bar's adjusting bolt counterclock- 
wise until tension has been relieved. To 
restore it, turn bolt the same number 
of turns clockwise as you did counter- 
clockwise. 


E 
| 


Replace those seat bolts 


Removing the seats from your van to 
make more carrying room? After the 
seats are out, screw the bolts back down 
into the holes, Otherwise, it doesn't take 
long for road dirt to work its way into 
the threads, making it difficult to screw 
the bolts back in when it's time to re- 
place those seats 


Versatile worm-gear clamps 


Worm-gear clamps can be used for 
everything from a temporary replace- 
ment for a broken exhaust-system hang- 
er to their intended purpose of holding 
hoses in place. They can also be joined 
together to make a bigger clamp, as 
shown. This is particularly useful when, 
although you have a couple of clamps, 
each is too small by itself to do the job 
—as in making an emergency replace- 
ment of a worn-out spring clamp that's 
letting a radiator hose leak. 
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Cleaning threads 


A thread-pitch gauge can be used for 
more than determining thread pitch; it 
also makes an excellent tool for clean- 
ing studs or nuts that have accumulated 


dirt in their threads. It's no replace- 
ment for a tap or die, of course, and 
you shouldn't use it as one. But for re- 
moving dirt and minor burrs it works 
well. Just match the appropriate-pitch 
blade to the threads you're working with, 
and repeatedly chase the threads down 
until they're clean. 


Removing a broken key 


If you break off a key in a lock, one of 
these two methods may help you re- 
move it. Grind an old hacksaw blade as 
shown; then insert the point in the lock 
with the teeth of the blade against the 
key. Work the blade around until the 
teeth get a bite on the key, then try to 
pull up the key enough to grasp it with 
fingers or pliers. You can try the same 
thing with a small fishhook. Straighten 
the hook and insert it so the barb bites 
into the key, and pull 


Our V-4 line for 77 may make you feel like a 
kid in a candy store. You can choose a V-4 
with 85, 115, or 140 hp... manual tilt or power 


Trim'N'Tilt.. standard long shaft or 25-inch 
extra-long shaft for higher freeboard. Each 
features a full 90° design V-4 for big cubic- 
inch muscle with out-of-the-hole thrust 

New from powerhead to skeg is our premium 
140 with built-in power Trim'N'Tilt- one of the 
many features picked up from our new V-6s 
to give you new standards of performance 
Other features: temperature and pressure 
controlled cooling system ...a new gearcase, 
shaped for faster speeds and with a skeg 


which makes steering control 
easier, even at low speeds. In 
addition, this premium motor has 
a 12-amp alternator to power more 
accessories, and a stainless steel. 
Teflon coated SST* propeller 
which can increase top speeds 
But whichever V-4 you choose. 
you'll find improvements. Like a 
new water pump with stainless 
steel liners for longevity under the 
toughest operating conditions. It 
adds to our reputation for true ‘salt 
water” motors—these Johnsons 


f; 


have stainless steel drive shafts 
and Lyfanite treated aluminum to 
resist corrosion inside and out 

See them at your Johnson dealer, 
or write for free catalog. Johnson 
Outboards, Division Outboard 
Marine Corporation | 
4733 Sea-Horse Drive, 
Waukegan, IL 60085 


First in Dependability 


OUTBOARDS 


A modular wall system you can build 


[Continu. 


strips. It's also least costly: 100 steel 
support tabs (you'll need four for 
each shelf) are $6.25 from Minne- 
sota Woodworkers Supply Co. 
(Rogers, Minn. 55374). You simply 
drill two parallel vertical rows of 
holes in each side of the shelf en- 
closure with a 1⁄4” bit 14” deep. Use 
a depth stop. A scrap of perfboard 
makes an ideal template for align- 
ing the rows. 


The hardware 


Minnesota Woodworkers is also 
the source of the no-mortise con- 
cealed hinges (#D3870) used for 
the four pairs of cabinet doors and 
the automatic drop-front supports 
(#D9154) for the desk. I found 
other hardware locally: handles and 
magnetic catches for the doors, and 
a continuous hinge that was used on 
the desk. 

The wall system is finished with 
Minwax natural stain, which doesn’t 
alter or darken the wood’s natural 
appearance. The units are screwed 
together and attached to the wall 
with angle irons, completing an at- 
tractive and useful project. 


Author used a scrap piece of perfboard 
as marking guide for aligning the holes 
for adjustable shelf supports. 


ing: 
insert 


Concealed hinges need no morti 
Just drill hole with 14-mm bit, 
the hinge, and tighten setscrew. 


Record-storage cabinet's 1-by-2 di 
er strips are glued and nailed to cross- 
pieces every six inches. 


Automatic drop-front supports for the 
desk—just like those on expensive, im- 
ported wall systems—are easy to install. 


try an Avon for 
action fishing! 


Pack this Avon inflatable to the water in its own bag. 
inflate it with the powerful foot pump provided and 
you're ready to go after the big ones! Mount a 10 to 
45 H.P. outboard and you have a trolling boat—or a 
speed boat, as you wish. Perfect for water skiing, too. 
Made of rugged heavy duty nylon coated with long 
life Hypalon by DuPont. Remote steering 

optional. The S-400 is 

12'6" long, with 5'6" » 
beam $1,475.00 
10 more 
models. 
Write for 
catalog. 


Avon—the 
boat in a bag 


N 


NZIS 
"Zia 


ine 1851- J1 McGaw Ave., Irvine, Calif. 92714 


Seagull M; 
Inland Marine 79- J1 Jackson St., Wilkes-Barre, Pa. 18701 
Imtra Corp. 151- J1 Mystic Avenue, Medford, Mass. 02155 
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with the tracer-guided engravograph? 
all you need is the desire to earn extra 
income at home. For less than $500 you 
canset up your own engraving shop and 
transform 40€ worth of material into a 
$7.50 sign. You can purchase the ma- 
chine through either Mastercharge or 
Bankamericard. Send this ad for com- 
plete details, today. 


20 Cooper Square 
New York. N.Y. 10003 


(212) 777-3080 PS-4-77 


eorporated 
Name. 


l 
LO as 
City. 

Telephone. 
L 


Burglar . Smoke 
Fire Alarm Catalog 


* Billions of dollars lost annually due 
to lack of protective warning alarms 


FREE CATALOG shows you how to 
protect your home, business 
and person. Wholesale 
prices. Do-it-yourself. Free 
engineering service. 


Fhurdez Sovurity Co. WB 


FLEXIBLE FLAP SANDER 


Now! Heavy duty industrial GRIND-O-FLEX removes rust, 
‘sands paint, on most surfaces flat or contoured. Over 600 
inches of 1” wide abrasive cloth flaps bonded to safely 
steel flanges. Fits bench motors or portable drills. Re- 
stores like new finish to saws, tools, boat hardware, 


1 
1 

1 

H 
MERITABRASIVE PRODUCTS,INC. — ! 
201 W. Manville, Box 5447, Compton, CA 90224 — | 
1 

1 

1 

H 

: 


ORDER No. 1K6 6” dia. x 1” wide GRIND-O-FLEX 

With 4" arbor hole and Y” chuck mount- gi 

Ia aco TERRE E 
5 


handling. C] FREE Home Workshop Brochure 


ERY VARTA DVI SSAA AVI AAL A 


- The nicest lawns of all have a dark = We've thrown out thousands of types of 
~ even color and grow at a nice even rate. bluegrass. It took us 12 years to be sure 
of Scotts? Victa Kentucky 


TNI 


- And lawns like this come 


* chiefly from seed bluegrass. That it would 
^ that will grow grass all come up the same 
~ like this. dark green. (All 


Victa grass plants 
are identical.) 
And that it would 
resist diseases from 
` rust to leaf spot 
to dollar spot so it 
wouldn't up and 
die on you. 

We have a U.S. plant 
patent on Victa. 

And you also 
ought to know what 


" Just asking for 
~> bluegrass isn’t 
y enough. There 
a 
= 

4 


are hundreds 
of bluegrass 
strains and 
. eachhasa 
- “Personality.” 
= Some get sick 
— easily. Some 
are fighters. 
And some come 


on strong and you don’t get. 

then fold up A Coarse “crop” 

on you. It's all in P A. bluegrass actualy’ grass. Crop isa group 
- getting the right seed. pada Mene of oe plants 
= L lum Ere that fight good grass. 
3 et our pium i -— 4 Theyre bulls a about 
h < the only way to get them out 
y lively grass see of your lawn is with a shovel. They 


give you a lawn lh ani in most grass fields, so before we 
- some fight to it. ave seed to sell we go out of our way 


to see that this problem crop is taken 


Aui "Theoph MON HON 


S Every seed harvest brings in both out. It takes a lot of digging and some 

the little immature seeds and the older — other work too. But we try to put a 

- plump fellows. The immature seedsare perfect lawn in every box. 

~ too weak to be worth much except for We put our Victa bluegrass in four 

- filing up the box. So what we do at mixtures and none of them is cheap. 

- Scotts is separate the big ones from the But the lawn you get will be the lawn 

- small. You get plump lively seeds you want: dark and even in color. And 

. and that starts you off witha lawn with if you just do what it says on the box, it 
some fight to it. will get better and better. 

- Now for bluegrass. The word We're the Scotts people. 

> alone doesn't We've been 

" guarantee you in the seed 

-very much. business here 

= — Special seed mix- in Marysville, 

> — tures are available Ohio for 

* inthe Washington, : 

= (DiGsatea. 100 years. 


= 


DAP Interior 
Spackling Compound 
fills fine line cracks and 
deep holes in plaster 
and drywall. Comes 
ready-mixed so it's a 
snap to apply. Dries 
fast, sands to a feather 
edge and takes paint 
perfectly. 


DAP Panel and Dry Wall Adhesive 
saves you time and work in paneling 
aroom. Fastens paneling and 
wallboard to studding and furring 
faster, reduces need for nailing. 
Simplifies panel alignment. 


DAP is a trademark of DAP Inc. 
DAP Inc., General Offices: Dayton. Ohio 45401 
Subsidiary of Plough, Inc. 
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You plug in to 120 volts DC with either 
of the two grounded sockets on Auto 
Pod. Vacuum throttle adjusts engine idle 
speed. On-off operation is automatic. 


Weld and quick-charge: 


120 volts 


from a car battery 


It's hard not to be skeptical when 
a new product is touted as produc- 
ing 3750 watts of 120-volt power for 
tools and lights, six to 72 volts for 
quick battery charges, and even 
arc-welding capability from your 
car alternator. I’ve seen a few such 
magic boxes and found them to be 
little more than manual cutout 
switches for the voltage regulator 
—which, for me, resulted in a blown 
alternator. 

Consequently, I gave the Auto 
Pod III a long, hard look. Here’s 
what I found: 

* The claimed power is really 
there. 

* Automatic throttle adjustment 
governs output voltage. 

* The engine idles until you 
need power and returns to idle 
later. 

* Tools are triggered at 12 volts. 

€ For safety, there are zero volts 
at no-load. 

€ Battery connect/disconnect is 
automatic. 

€ A safety feature requires PARK 
position on car's shift lever for use 
of Auto Pod. 

I plugged into the Auto Pod with 
a photoflood array of four 500-watt 
bulbs. Before I turned on the first 
bulb, the engine was idling slowly 
and the voltmeter read 12 volts, the 
normal battery voltage. When I 
turned on the first bulb, a vacuum 
control instantly tugged the throttle 
open and the meter jumped to 120 
volts. Each successive bulb de- 


manded slightly more power and 
the engine control responded, so at 
a full 2000-watt load, I still saw 120 
volts on the meter. 

I added another 650 watts and 
then watched as a helper kicked on 
a 7” electrical handsaw and zinged 
through a  2-by-12-inch plank. 
Obviously, the power was there. 

Remember, the Auto Pod uses 
DC power and will not operate an 
AC motor or a device having a 
transformer. It will operate nearly 
any electric saw, drill, or other 
power tool with a so-called uni- 
versal motor with brushes. 

Since the entire function is auto- 
matic and you don't have to throw 
a switch to turn on the Auto Pod, 
there's no possibility of your car's 
voltage regulator burning out, as 
can happen with manual switching. 

I didn't try the Auto Pod as a 
battery charger, but its maker 
claims it can recharge a typical 12- 
volt battery to 80 percent in five 
minutes. Precautions are necessary 
—like being sure the battery is vent- 
ed during this fast charge. 

The arc-welding feature is not a 
precisely controlled commercial 
unit, but I had no trouble running a 
satisfactory weld. 

This is not a typical auto-parts- 
store cheapie gimmick; it’s $219.95 
with welding and battery-charging 
cables extra. The Auto Pod is made 
by JMJ Electronics Corp., Box 
25971, Oklahoma City, Okla. 73125. 
—E. F. Lindsley 


FREQUENCY RESPONSE MEASURED AT LISTENERS 
EAR—UNITS MOUNTED IN TYPICAL CAR LOCATIONS 


ë 
2 
$ 
EI 


EXTERNAL SPEAKER ~ 
iefoehy 


TRANSCEIVER SPEAKER ~ 
riui oiii " 


external speakers save 


Notice what happens to the high frequen- 
cies? You lose them mounting the average 
CB under the dash. The speaker points 
down into the floor insulation. Sound is lost. 
With the addition of an acoustically de- 
signed “KRIKET®” external speaker, also 
mounted under the dash but pointing at the 
driver, the high frequencies come through. 


«tais/Kriket. ....... 


World Wide Headquarters 
Acoustic Fiber Sound Systems, Inc. 
7999 Knue Road Suite 116 
Indianapolis, IN 46250 
(317) 842-0620 


The consonant sounds are in the high 
frequencies. And they spell the difference 
between voice intelligibility and just plain 
noise. That's why you hear remarkably 
better with a “KRIKET®” external speaker. 
It's the single best accessory you can add 
to any CB transceiver—23 or 40 
channel—to improve enjoyment of it. 


Available at CB Dealers everywhere. 


Exclusive Canadian Distributor 
Persona Communications L.T.D. 
1149 Pioneer Road 
Burlington Ontario, Canada 
(416) 629-5373 


All AFS®/KRIKET® speakers are manufactured in the U.S.A. 
using American materials and craftsmen. 
Copyright 1976 Acoustic Fiber Sound Systems, Inc. 


first in ignitions for over 50 years now offers the best 


breakerless 
electronic 


ONLY 


$39.95 


Post Paid 


50,000 mil 
2103 nme 


This new MALLORY BREAKERLESS ELECTRONIC IGNITION 


1 


ignition | 


system can save you money and time by eliminating tune-ups. 
ORDER NOW!!! Use your check, money order or BankAmericard/ | 
Master Charge (specify card no. and expiration date). Specify make | 
and year of engine. California residents please add 6':^; sales tax. 


AMERICAN AUTO ACCESSORIES 


10050 N. Wolfe Rd., Dept. 270/2A04, Cupertino, CA 95014 | 


Ariens... 


the Riding Mower that invites comparisons 


Most riding mowers have a tendency 
to look somewhat alike. As a result, you 
could be easily mislead into believing 
that they will all perform somewhat alike. 
You couldn't be more mistaken. 

Ariens riding mowers are, first of all, 
comfortable and easy to operate. Con- 
trols are very responsive. The rack and 
pinion steering and short turning radius 
make the Ariens riding mower highly 
maneuverable. The heavy-duty, welded, 
Steel frame and the Flex-N-Float mower 


deck suspension provide a functional 
design, one that reflects quality work- 
manship. The addition of a rear grass- 
bagger efficiently reduces lawn care 
time. 

Best of all, a lawn cut with an Ariens 
riding mower has that professionally 
groomed appearance 

For descriptive literature, use the 
handy coupon. Better still, take a test 
ride at your local Ariens dealer. He's 
listed in the Yellow Pages. 


Ariens Company /807 West Ryan St. /Brillion, Wisc. 54110 


Please send your Riding Mower brochure. 


Name. 


Address 


City, State, Zip. 
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Alarm-clock 
calculator 


Before going to sleep in a motel 
room while on a business trip, you 
reach over to set your calculator 
to wake you in the morning. Sound 
far out? Not now. Casio's CQ-1 
adds up to more than a calculator. 
It's also a digital alarm clock, 
stopwatch, and calendar. 

'This versatile electronic gadget 
can be set to ring four times a day. 
It also clocks elapsed time up to 
nine hours, 59 minutes, and 59 
seconds in 1/10-second increments. 
Its LED digital readout displays 
time, date, and day of the week, 
accurate to within 15 seconds a 
month, Casio claims. 

The CQ-1 also adds, subtracts, 
multiplies, and divides; handles 
constants with ease, and solves pro- 
blems with powers, squares, and re- 
ciprocals. You can even use it to 
compute time and date calcula- 
tions that are under the nine-hour- 
59-minute-59-second limit. 

Two large-scale integrators 
(LSI’s) cram in all the electronic 
elements the CQ-1 needs to func- 
tion as clock and calculator. And 
with all these capabilities, the CQ-1 
is still a streamlined package— 
1% in. high, 554 in. long, 2% in. 
deep. Weight: only 5.2 ounces. 

Two silver oxide batteries power 
the clock for almost a year. Casio 
says one penlight battery will keep 
the calculator working for 10 hours. 
For extensive use, there's an option- 
al AC adapter. Price of the CQ-1: 
$49.95.—Rochelle Chadakoff 


When you're ready to make the 
vacation dream of your lifetime a solid 
reality...you’re ready for Holiday 
Rambler. 


The Motorhomes. 


At 27 and 29 feet. Exclusive Aluma- 
frame® construction. Rugged yet light- 
weight. The unity of elegance, luxury and 
superior engineering people expect from 
Holiday Rambler. 


The T-27 Mini. Incredible. 


The revolutionary 27-foot mini- 
motorhome with the room and appoint- 
ments of a luxury motorhome. For 
thousands less. And ride-and-handling 
characteristics you won’t believe. Until 
you drive it. 


The Trailerist’s Dream for 24 years. 


Long-famous for the finest of travel 
trailers, Holiday Rambler brings you the 


new Imperial Limited and special Travel/ 
Tow Van. Unique and important steps 
forward in trailering luxury and engi- 
neering. 


The Popular Luxury Travel Trailers. 

You may also want to see the Holi- 
day Rambler Imperial 5000, Presi- 
dential 3000, Statesman 1000, and 
Holiday Ramblette. You could be sur- 
prised at how easy owning a Holiday 
Rambler can be. 

Any way you go, we think you'll find 
the best of beauty, luxury and engineer- 
ing in a Holiday Rambler. See for your- 
self, soon. 


HOLIDAY RAMBLER CORPORATION 
65528 STATE ROAD 1 


FOR FREE BROCHURES i 
and name of your nearest dealer 
call TOLL-FREE (800) 348-7439 
(in Indiana) (800) 552-7681 


‘©1976 Holiday Rambler Corporation 


Colonel Taylor was hard 
to get along with. 


That's why! his Bourbon isnt. 


What a tough son-of-a-gun 
Colonel Edmund H. Taylor jr A 
could be! 

People said that when 
he tongue-lashed a careless 
supplier, he drew blood. And 
that his castle distillery was 
built of thick-hewn rock so 
the walls wouldn't shake 
when he exploded in fury 
at shoddiness. 

The records show 


that when cheap-jack 
^, imitators threatened the 
integrity of Bourbon 
and Old Taylor, the 
Colonel badgered 
and cajoled 

and, in all, raised 
such a ruckus that 
the U.S. Congress 
finally intervened — 
in his favor. 

» No, the old man 


> Colonel even badgered 
ngressmen to protect the 
inte; rity of his Bourbon. 


that even after his wasn't always a pleasure to be 
Old Taylor was with. But his whiskey was a 
famous, he =) constant delight: gentle as you 
smashed all his Even after Old Taylor was famous, sipped it, warm and friendly inside. 
wooden stills to ^ stills and rebuilt them of copper. We still make the Colonel's 
splinters and built new stills of copper Bourbon with the Colonel's 

because copper — and damn the expense! painstaking care. Old Taylor. 
-produced better Bourbon. Andtheyshow His Bourbon. Try it. e 
Old Taylor. It's easy to get along with. E 


S - 


Kentucky Straight Bourbon Whiskey. 86 and 80 Proofs. The Old Taylor Distillery Co., Frankfort & Louisville, Kentucky 


Manual 


defrost switch 
cansave energy 


A simple modification of your frost- 
free refrigerator-freezer can save en- 
ergy and reduce cost of operation 
appreciably, depending on your cli- 
mate. (Your frost-free fridge, as 
you know, uses much more elec- 
tricity than the old type.) 

When the manufacturers designed 
the automatic defrost system, they 
couldn't make a different model for 
every possible climatic condition— 
even though the temperature and 
humidity of your home, as well as 
the number of times you open the 
freezer door, determine the amount 
of frost that builds up. Since re- 
frigerators are standardized, the 
standard must be one that permits 
satisfactory operation in the worst 
conditions commonly found: a hu- 
mid, hot climate. Since few of us 
live in such a climate, our refrig- 
erators defrost more often than ne- 
cessary (this may be true even in 
humid areas if your house is air- 


115 VAC 


DEFROST 
HIGH-LIMIT — 
HEATER PROTECTOR [ 


| 
TOGGLE | 
SWITCH 
(ADDED)! 


DEFROST 
TIMER 


conditioned). All of them are set 
to defrost twice a day, but in a 
very dry climate, such as most of 
the Southwest, once a month would 
be sufficient. Other parts of the 
country fall somewhere between. 

The answer to this problem is 
simple; it allows you to tailor the 
cycle exactly to your needs. Just 
buy a single-pole, single-throw tog- 
gle switch with wire leads (about 
$1.25 at your hardware store), and 
wire it in series with the defrost- 
timer motor as shown above. 

A word of caution—you'll have 
to keep a close eye on your evap- 
orator coils (not the cover conceal- 
ing the coils) to be sure that frost 
doesn't build up excessively. It 


tends to “snowball” and can quick- 
ly block the evaporator, preventing 
air flow and causing temperatures 
in the freezer to rise. And you'll 
have to remember that defrosting 
should occur more often during 
warm, moist periods. 

Another important point to re- 
member: Never turn off the timer 
motor unless the compressor is run- 
ning, indicating that the heating 
element is off. If the heating cycle 
is on when you turn off the timer 
motor, the heating coils will re- 
main on, your food will thaw, and 
damage to the refrigerator could 
result. You can turn the switch on 
whether the compressor is running 
or not.—Jay Cedarleaf 


puter... 


Get in on the excitement of having your own com- d 


Over 100,000 people are now enjoying and playing 


MICROCOMPUTING 


Sweeping the Nat 


ion 


act 


those exciting T.V. games: STAR TREK, CHESS, MOON 
LANDER, LAS VEGAS STYLE GAMBLING... Figure your 
taxes, plan budgets, analyze investments and the stock 
market -- do your own experiments all in the comfort of 
your home. Discover how to build your own computer 
system and how to apply it to enrich your wallet and 
your leisure. Do that by reading INTERFACE AGE, the 
publication leading the way in home and small business 
microcomputing. Every issue edited to bring the reader 
and the technology together in the simplest manner. 
Each issue of INTERFACE AGE Magazine brings you 
basic microcomputing information and technique -- and 
much, much more. 


* TUTORIALS — Fundamentals of micro processors, basics for 
Microcomputing, professional to technical transition infor- 
mation, understanding software, elementary math for 
computing. 

* HARDWARE ARTICLES — Product profiles, comparisons, 
applications, modifications and construction projects. 


ware, short software routines, application software, and 
access to the microcomputer software depository for all 
INTERFACE AGE readers. 


* NEW PRODUCTS — Manufacturer profiles and latest product 
releases. 


* SOFTWARE ARTICLES — Microcomputer development soft- 1 


EN JadmimPjal..] ui 
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MICROCOMPUTING FOR HOME AND THE SMALL BUSINESSMAN 
Don't Delay — Subscribe Today! 


MAKE CHECK PAYABLE TO: INTERFACE AGE MAGAZINE 


P.O. Box 1234 


I 

I 12 Monthly Issues: 
| Cêritos, Ca. 90701 

I 


$10 U.S., $12 Can. / Me» 
$18 International 


| Sionature 
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HY-GAIN 


40-CHANNEL 
CB ANTENNAS 
THAT STOP 
CITIZENS BANDITS. IERES 


Compressor 
forauto air conditioners 


"Your car's air conditioner probably 
has its ups and downs—at least 
the compressor has, with its recipro- 
cating pistons. And that can mean 
considerable noise and vibration, 
especially in a small car. Now the 
York Automotive division of Borg- 
Warner Corp. has introduced a new 
rotary compressor that it says will 
minimize these annoyances. Also, 
it's lighter and more compact, and 
has fewer parts than a piston unit. 

Diagrammed below is an end 
view of the new rotary compressor. 
The refrigerant enters at about the 
nine o'clock position, is compressed 
by the sliding, rotating vanes, and 
exits at three o'clock. 

Production of two models—one for 
full-size cars and trucks, the other 
for compacts—will begin in Septem- 
ber.—V. Elaine Smay 
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THE ONLY OUTBOARD. 


The Honda B-75 is the only four-stroke, 
7¥4-horsepower outboard on the market 
today. Because it’s a Honda four-stroke, 
it’s easy to start, runs economically 
and quietly and is easy to maintain year 
after year. It’s a lightweight, yet power- 
ful engine that’s your perfect wilderness 
companion. It’s also one of the fastest- 
growing brands on today’s outboard 
market. 


Four-stroke economy 

plus a large 3.4-gal. rnm a! 7 
fuel capacity contribute 4 

to long range. "| 4 


GENERATOR. 


Half-gallon 


fuel capacity 
means approxi- 
Available in either pa aa 
long- or short-shaft battery charging coil hours continuous 
models to fit most equi 
transom heights. 


An ingenious source of ready power, 
small, lightweight and utterly depend- 
able. That's the Honda EM-400, the only 
four-stroke 400W (maximum rating) 
portable generator available today. Like 
the Honda outboard, it's another 
example of the kind of responsible 
engineering that’s made the name 
Honda a household word in the past 
few years. See all the Honda Power 
Products today; call us collect at 

(213) 381-2201 for your nearest dealer. 


the unit. 


before operating 
€ 1977 American Honda Motor Co., Inc. 


E recmo 


all season Comfort 
Systems can save 
you money. 


If you heat with electricity... 
Amana Energy Saving Heat Pump 
Systems can save you 26% to 
61%* in heating costs compared 
to an electric furnace... and 

give efficient summer cooling. 


Amana Heat Pumps offer total year 
"round comfort at an exceptionally 
economic operating cost with extra 
efficient heating and high efficiency 
cooling. Energy Efficiency Ratios 
(EER's) up to 7.3 Btuh/watt. Choose 
from a complete line of heat pump 
systems, remote and packaged units 
to fit your needs. 


*Based on design conditions and 
Seasonal Performance Factors for 
these cities: Minneapolis, MN— 
26.5896 Savings; Kansas City, MO — 
44.1396; Philadelphia, PA— 48.7276; 
Atlanta, GA — 61.3996. Savings will 
vary with climate and weather 
conditions. 


If you heat with gas... 

The Amana Electric/Gas 
Cooling-Heating Unit...reduces 
your gas heating fuel 
consumption by up to 19%**, 
and gives summer cooling, too. 


The perfect system for complete 
cooling and heating. Amana's 
exclusive Heat Transfer Module 
(HTM™) and outdoor location 
provide remarkable efficiency and 
savings. Saves space, too. Plus you 
get electronic ignition that eliminates 
the pilot light and stops fuel waste. 


**Based on Institute of Gas 
Technology laboratory tests and 
projected performance for an 
eastern Ohio city, compared to 
published performance for 
conventional furnaces. Savings will 
vary with climate and weather. 


HTM iis a registered trademark of 
Raytheon Company. 


Amana home comfort systems can save you money with reduced operating 
costs. And they're backed by over 20 years of air conditioning and heating 
experience. Find out more. Contact your Amana Dealer, or write 
Dept.C-226, Amana Refrigeration, Inc., Amana, lowa 
52204. Start saving now! 


Amana gives you 


energy savings now. 
AMANA REFRIGERATION, INC., AMANA, IOWA 52204 


182 | POPULAR SCIENCE 


COOLING * HEATING 


Super-strong trusses 
cantilever building tower 
Over restricted site 


The upwardly mobile will appreci- 
ate Boston’s new Fiduciary Trust 
Building—not only because the hex- 
agonal structure offers six corner of- 
fices per floor, but also because the 
building’s dramatic cantilever de- 
sign floats a large tower over a nar- 
rower two-story base. Shown under 
construction in the photo above, the 
building should be occupied this 
spring. 

Flaring diagonally upwards from 
the base are seven high-strength 
steel trusses. Floors three and four 
are enclosed within the trusses, and 
floors five through seventeen rise 
above them. The outer walls of the 
tower are therefore outside the foun- 
dation lines. 

It looks top-heavy, but the build- 
ing’s roots are lodged deep in the 
soil of old Boston. Indeed, archeo- 
logical constraints partially deter- 
mined the unique design: Blasting 
for a conventional foundation would 
have disturbed 200-year-old pipes, 
utility lines, and the MTA subway. 

Fourteen concrete-filled caissons 
were sunk to about 50 feet below the 
first-floor level. The walls of several 
of these caissons are within one foot 
of a subway tunnel, but their bot- 
toms are far enough below the tun- 
nel to prevent pressures against it. 

The Architects Collaborative, 
Inc., designed the $16-million pro- 
ject, and Cosentini Assoc. sweated 
out the energy-conserving ventila- 
tion system, which captures body 
heat to supplement the electric boil- 
er. Initially, an all-glass facade was 
planned, but double-pane tinted 
windows, covering 36 percent of the 
surface, were chosen for the build- 
ing.—Edward Moran 
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Plus the quality, crafts- 
manship and comfort that 
have made Herman famous 
for nearly a century. 


JOSEPH M. HERMAN SHOE CO., INC. 
Millis, Massachusetts 02054 


For free color catalog and name of nearest dealer, 
write Dept. 77-34 


Famous HERMAN survivors® 
Insulated to minus (-) 20 degrees. 


Easy-to-install 
sink 


You can install this stainless-steel 
Sink with just a screwdriver, a pipe 
wrench, and some putty. The kit is 
specially designed for first-time do- 
it-yourselfers. 

The sink, made by Neptune Life- 
time Sinks (1801 W. 19th St., 
Broadview, Ill. 60153), comes in 
standard single-bowl, double-bowl, 
and bar sizes. Unlike smoother fin- 
ishes, the grainy “Starbrite” finish 
thrives on scouring, says the maker. 
A solvent-base asphaltic undercoat- 
ing dampens sound and prevents 
condensation buildup.—N. Smith 


Installation procedure: (1) Mount fau- 
cet, spray, and drain fittings before plac- 
ing sink in countertop. (2) Pre-assemble 
*one-hand'" mounting clips around the 
perimeter of the sink rim. Run a con- 
tinuous bead of caulk around the rim. 
(3) Set assembled sink in countertop 
cutout. (4) Swing mounting clips to 
catch underside of counter. Tighten 
speed screws with screwdriver. Hook up 
faucet and drain connections, and the 
job is complete. 


BE A 


You'll EARN MORE, LIVE BETTER 
Than Ever Before in Your Life 


You'll enjoy your work ava I 


hobby —and highly p: 

go on enjoying 

[esr aer year in good 
cause you'll be the man 


my Jan evergrowing field offering big pay 
Sis Lodge 2nd | jobs, big profits as your own boss. What 
Soyou see my 
locksmith course | Tra 


more could you ask! 
Home —E 
is practically |All this can be 
paid for. of age, education, minor phy: 
 Adelindo Orsi, Jr. aps, Job enjoyment and earnings begin 
Ass, Cali AT ONCE as you quickly, easily learn 
to CASH IN on all kinds of locksmithing 
jobs, All keys, locks, parts, picks, special 
tools and equipment come with the 
course at no extra charge. Licensed 
you to success. 
Sample Lesson Pages FREE 
" k Institute graduates now 
KEY MACHINE | earning, enjoying life more everywhere. 
locks, picks, | You, can, too. Coupon brings exciting 
INS lied | facts from the school licensed by N. J. 
La. IS State Department of Ed., Accredited 
Member, Natl. Home Study Council- 
Approved for Veterans Training. 
LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
S| veri 1111-047 Little Falls, N. J. 07424 
LOCKSMITHING INSTITUTE, Dept. 1111-047 
Div. Technical Home Study Schools 
Little Falls, New Jersey 07424 
Please send FREE illustrated booklet, “Your Oppor- 
tunities in Locksmithing," plus sample lesson 
pages. | undersfand there is no obligation and no 


E 
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Est, 1948 | 

I 

| 

salesman will I 
| 

l 
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VFieass Print 


City/State/Zip..... TUN T 
— [Check here if Eligible for Veteran Training —. 
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RUST DISSOLVER 


WATCH RODNEY DANGERFIELD 
USE NAVAL JELLY ON TV. 


DERI ew 


For sale wherever fix-it products are sold. 
WOODHILL CHEMICAL cLEYCUAND, owo 44128 
A LOCTITE cms 


Unique full-function 
8-digit wrist calculator... 
available only as a kit. 


A wrist calculator is the ultimate in common-sense portable 
calculating power. Even a pocket calculator goes where your 
pocket goes—take your jacket off, and you're lost! 


But a wrist-calculator is only worth having if it offers a 
genuinely comprehensive range of functions, with a full-size 
8-digit display. 

This one does. What's more, because it is a kit, supplied direct 
from the manufacturer, it costs only a very reasonable $19.95. 
And for that, you get not only a high-calibre 

calculator, but the fascination of building it yourself. 

How to make 10 keys dothe work of 27 

The Sinclair Instrument wrist calculator offers the full range of 
arithmetic functions. It uses normal algebraic logic ('enter it as 
you write it"). But in addition, it offers a % key; plus the 


convenience functions Vx; 1/x, x^; plus a full 5-function memory. 


All this, from just 10 keys! The secret? An ingenious, simple 
three-position switch. It works like this. 


1. The switch in its normal, central 
position. With the switch centered, 
numbers—which make up the vast 
majority of key-strokes—are 
tapped in the normal way. 

2. Hold the switch to the 

left to use the functions to 

the left above the keys. . . 


3. and hold it to the right to 
use the functions to the 
right above the keys. 


The display uses 8 full-size 
red LED digits, and the 
calculator runs on readily- 
available hearing-aid 
batteries to give weeks 

of normal use. 


TT 


Sinclair Instruments Inc. 
6 Commercial Street 
Hicksville, N.Y. 11801 


Actual 
Size 


Assembling the Sinclair Instrument 
wrist calculator 

The wrist calculator kit comes to you 
complete and ready for assembly. All 
you need is a reasonable degree of 
skill with a fine-point soldering iron. 
It takes about three hours to 
assemble. If anything goes 
wrong, Sinclair Instrument 
will replace any damaged 
components free: we 

want you to enjoy 
assembling the kit, 

and to end up witha 
valuable and useful 
calculator. 


Contents 
Case and display 
window. 

Strap. 
Printed circuit board. 

Switches. 
Special direct-drive chip 
(no interface chip needed). 

Display. 

Batteries. 


Everything is packaged in a neat plastic 
box, and accompanied by full instructions. 
The only thing you need is a fine-point soldering iron. 


All components are fully guaranteed, and any which are 
damaged during assembly will be reploced free. 
The wrist-calculator kit is available only direct from 
Sinclair Instrument. Take advantage of this 10 day money- 
back offer. 
Send the coupon today. 


To: Sinclair Instruments Inc. 
6 Commercial Street 
Hicksville, NY 11801 


Please send me 
Sinclair wrist calculator kit(s) at $19.95$. 


Sales tax (NY residents) 
Shipping & handling ($2.50 per unit) 


| 
| 
| 
| 
| 
| 
| : 

Enclosed is check/MO (payable to 
| Sinclair Instruments Inc.) 
| 
| 
| 
| 
| 
| 
| 


TOTAL $. 

Name 

Address | 
City 

State. Zip. 


understand that you will refund the purchase price of the 

1 undi d thi ill refund th hi ice of the kit 
| in full if | return it in saleable condition within 10 days of 
| receipt. 


Optical 
template 


for easier 


wood-turning 


Wall-mounted, adjustable optical template box holds one- 
way mirror, which must be aligned with lathe. Template be- 
hind mirror then appears superimposed on reflected image. 


By JIM MURPHY 


Are you planning to turn a set of 
chess pieces or small spindles? An 
optical template can speed the job. 
This simple lathe accessory is a 
one-evening project. You install a 
“one-way” mirror, a light socket, 
and a template in a box mounted 
above your lathe. You can see your 


With only the box light on, template 
outline is seen clearly through mirror. 
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work in the mirror, but the one- 
way-transparent mirror also trans- 
mits some light so the template ap- 
pears superimposed on the work 
image. (A 4"-by-5" mirror is $2.75 
from Edmund Scientific Co., 100 
Edscorp Bldg., Barrington, N.J. 
08007.) 

Start the project by framing the 
mirror with 1⁄4” stock. Make the 


POSITION 


DISTANCE "A" = "B" 


APPROX MOUNTING 
45° DETAIL 


With box light off and work light on, 
mirror reflects piece of work in lathe. 


box from 34" plywood to the dimen- 
sions given in the diagram. With 
two small hinges, attach the mir- 
ror (coated side out) to the box 
bottom. Pass a 3/16" bolt through 
the mirror frame and the slot on 
the left side of the box, for angle 
adjustment. 

On heavy white paper, draw a 
dark template outline symmetri- 
cally around a centerline drawn 2" 
from the bottom. Sketch a match- 
ing line on a piece of plywood, 
align with the template's center- 
line, attach the paper, and slip the 
board into the box. 

With a pair of hinges, mount 
the box on the wall; support with 
a slotted bar to regulate the tilt. 
The exact position of the box de- 
pends on your own height as you 
stand at the lathe. But, in order 
for the turned object to be exactly 
the same size as the template, each 
must be equidistant from the mir- 
ror. And, for best results, your 
shop light should be directly over 
the work. Move the lathe so the 
work is centered below the mirror, 
then adjust the tilt of mirror and 
box to get proper alignment be- 
tween the work image and template. 
Try out the template before per- 
manently mounting the box. 

If you use a 150-watt lamp as 
your work light, a 60-watt lamp in 
the box should give the right con- 
trast, but you may want to try out 
different lamp combinations. Ge) 


With both lights on, template appears 
on top of work image as turning guide. 


E s. Schechter & Co. 


“O18 ALFA ROMEO 565 covers al models nc 2000 $7.88 
1113 ALFA ROMEO 62.75 all models wicarbs........ $98 
‘8424 AMC PACER 75-76 covers ali models 
1649 ASTON MARTIN 21-58 covers all models 
8259 AUDI 100LS 70-76 covers al models .. 
8193 AUDI FOX 73-75 covers all models... 


0916 AUSTIN AMERICA 68-71 covers all models 
(0846 AUSTIN HEALEY 100/4 covers BN 4 BNŽ .— Si 
1203 AUSTIN HEALEY 100/6 & 3000 56-66 al mds 33.95, 
(0858 AUSTIN HEALEY SPRITE 50-74 covers al models $8.95 
0752 AUSTIN MARINA 73-74 sedan and GT coupe .. $8.95 
(0379 BARRACUDA & CHALLENGER 65-72 ali models $595 


‘0503 BLAZER, CHEV 69-73 for al 2 & 3 whl ar modelsg7.95 
8537 BMW 1600- 2000, 2002 59.75 al moges ine TH 58.95 
‘9760 BMW 2500, 2800: 3.0 nc Bavara and CS. $1095 
(0978 BOBCAT, MERCURY covers al models Inu 76- $7.75 
0504 BRONCO, FORD 65-73 al 2 & 4 wni dnve modes? 95 
0679 BUICK 55-75 covers all models 59.75 


0674 CAMARO al inc SS. Rallye, Sport. 225 —67-74 
123 CAMARO 75-76 covers al models 
1210 CAPNI 1800 covers ali models — 68-73 


EE] 
$7.95, 
sis 
$8.95, 

035 


9692 CAPRI 70.74 for al 4 & V5 models $035 
9557 CAPAI 75.76 covers al models inc Ci $8.95 
1734 CHARGER 67-70 Tor ali modes inc 500 RT. $6.95 
8212 CHARGER 71-75 covers al models 3695 


0383 CHEVELLE 64-75 inc Monte Cario. € Camino |” $6.95 
8460 CHEVETTE 76.77 covers al models. S695 
1064 CHEVROLET 32.54 tune & service al 6 & Vos” $250 
0448 CHEVROLET 55-67 inc impala. Bel Ar $8.95, 
(0670 CHEVROLET 68-76 all ul sae models 56.95 

$8.95, 


8187 CHEVY i 62-68 covers all 6 & V8 models 
CUPS 70-75 al models 10 ton 
ail models and GMC vans 
1145 CHRYSLER 55-71 covers ali models 
3683 CITROEN 10,08 67°73 or af modes 19.20.21 $8.98, 


48539 CITROEN SM factory service manual 51935 
(8064 COLT, 0000€ 71-75 covers al models prj 
8211 COMET 71-76 covers a! 6 & V8 models 56.95 
8212 CORONET, DODGE 71-75 covers al modes... $6.95 
1118 CORTINA 67-68 al models me 1600. Lotus... $9.95 
921 GORTINA 69:70 covers al models 58.95 
0477 CORVAIR 60-69 covers al models produced <. $9.95 
1735 CORVETTE 53-56 covers all 6 & V8 engines ~... $8.95 


0478 CORVETTE 57-64 covers ali models s995 
8429 CORVETTE 65:71 covers al modets $5 
9481 CORVETTE 72.76 31327. 150. 327, 454 mode $8.98 
1756 CRICKET, PLYMOUTH 7073 aiso covers Avenger $8.85, 
9440 DART, DODGE 65-67 covers al modes 


Know how to fix 


UAL for your car 


8203 DODGE VANS 67-74 100, 200. 300 Prymin ss 
8192 DUSTER 70.76 for all models inc. Scamp ......3695 
0381 FAIRLANE 62-70 covers all models 35 
9422 FALCON, 60-63 all models S 7155.00 
9874 FALCON 6. FORD 64-70 all 170. 200 & 250 eng. $6.95 
0480 FALCON V8, FORD 65-71 ai 209 & 302 eng .. 98.95 
(0913 FERRARI 280 all models plus 340, 375. 500... $19.95 
0376 FIAT X1/9 73-75 35 
9776 FIAT 124 67-75 sdn sü wgns inc TC. sci ">. $795 
064 FIAT 124 SPORT 67 74 covers coupe & conv mais 88.95. 
9640 FIAT 128 69-75 al modes nc St. Rally... -39.95 
1201 FIAT 880 64-74 ali sedan. coupe. spider mdi. $8.95 
(0913 FERRARI 280 ali models plus 320. 375.500 $1895 
0978 FAT X19 73-75 $5 
9776 FIAT 124 67.75 sdas. sia wgas me iC spci $7.95, 
044 FIAT 124 SPORT 67-74 covers coupe & conv mals. $8.95 
‘9640 FIAT 128 69-75 all models inc SL. Raby Er] 
1201 FIAT 850 64-74 al sedan. coupe. spider mals. . $998 
3526 FIAT 1300, 1800 61-67 covers ali models ...... $9.95 
0675 FIREBIRD covers a! modes — 67.74 Er] 
1149 FORD inc Galaxe LTD Custom XL 5587. $9398 
0872 FORD 66.76 inc Gaave LTD, Custom & eges $6.95, 
(0879 FORD COURIER 72.75 covers ah models 5795 

15 FORD PICK-UPS 70 7$ tora m 57195 


8204 FORD VANS 66.7% Econol, 100. 200. 300 mals $7.98 


0009 GRANADA 75.76 tactory manual gwe year . $18. 
8210 GREMLIN & HORNET 70-74 a1 6 & VE models . $6.95 
(0643 HONDA 380, 600, Z — ai! models Er] 


0763 HONDA CIG 7.7 toral modes aco CC MEM 
8601 HONDA CIVIC CVCC 75-75 


/806 INTERNATIONAL SCOUT 67.73 800. A. B. I p 95 
1207 JAGUAR XK120, 140, 150 5 Mk 7. 8. 9— 48-61 $9.95 
0324 JAGUAR 55-69 San mals 24. 21.38. 240, 340 $8.95 
0924 JAGUAR E type 5773 covers ali € oyi mods. MS 
8514 JAGUAR 138 68-75 covers al 3 2 models... $8.95 
/8196 JAGUAR VI2 72.74 lor al E & XL models 8798 


1291 JAVELIN & AMX 65:71 covers al mais ne, SST $8.98 
9788 JEEP 50.55 4 cyl. 6 cyi sta wagon & tucks , 811.95 
EE E8 74 Wagoneer Cherokee, Command $735 


9806 JEEP UNIVERSAL $12.95 
0509 JEEP $3.76 tor ali CJ-3. C13, Gi'8 models” <., -36.98 
1254 LANDROVER 59-76 ali 2. 2A. 3 modes. 59.95 


1149 LINCOLN & MERCURY 55:70 covers al models $9.95 
0004 LINCOLN 69-73 factory shop manua... ve year $14.95. 
(0015 LINCOLN 74.75 factory shop manual give year $18.95 
B190 MATADOR, AMC 71-75 covers al 6 & VB models $6.95. 
9875 MAVERICK 70-72 covers VB 302 CID modes . $6.95 
0481 MAVERICK 69-71 6 cyi. 170. 200 250 cu m eng $5.95, 


-to tune 
keep it running right, The TOTAL SERVICE MAN- 
Il show you how to do everything 
from.a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


TOTAL SERVICE MANUALS 


'8108 DART & DEMON 68-76 covers al models 7 » 
(0766 DATSUN 210 73.74 covers al models $8.95, 
1726 DATSUN 2402/2602 70-74 covers ai models.” $895 


1551 DATSUN 510 68:73 covers all san & wagon mals $7.95 
0753 DATSUN 610 73-75 fora 1800 & 2000 models $8.85 


0935 DATSUN 710 73-75 covers all models $8.95 
(0918 DATSUN 1200 70-73 covers al models $8.95 
1258 DATSUN 1600/2000 SPL & SRL 311 sport <... -$7.95 
18515 DATSUN 620 75.75 | Hustler pick-up Er] 
‘8430 DATSUN PICK-UP 68-74 covers al models ` $7.95 
1145 DODGE 55-71 includes Monaco, Polara EE] 
(0871 DODGE 72-75 lor al Polara & Monaco modes . $6.85 


8208 DODGE RAMCHARGER 7475 covers al modes S139 


559 CHILTONS AUTO REPAIR MANUAL 70773 US cas. $1395. 
B560 MOTOR S AUTO REPAIR MANUALA U S cars... $14.95 


1763 CHILTON AUTO REPAIR 54 63 orallAmencan cars $17.95 
7108 CHILTON TRUCK REPAR i 


B427 CHILTON TRUCK & VAN REPAIR MAN. 3170.78. $1735 
(0787 WIRING DIAGRAM MANUAL 70-7531 U S cars $22.95 
1:25 CHILTON AUTO MEAT & AC MANUAL ali 70.76. $15.95, 

196 AUTO TUNE UPS FOR BEGINNERS basic & coros 8598 
‘8447 CHILTON BASIC AUTO MAINT 7077 U S cars 3895 
0979 FLAT RATE MANUAL 66-75 U S carstorallrepars .. $1495 
9522 HOW TO TUNE YOUR CAR good or al cars 5395 
0351 BASIC REPAIR & TUNE-UP GUIDE by Harold Genn ` $5.85 


1712 BASIC AUTO REPAIR MANUAL a must tem. Petersen $395 


1707 BASIC BOOYWOAK & PAINTING Er] 
1711 BASIC CARBURETORS FUEL SYSTEMS Er] 
0791 BASIC ENGINE MOTRODDING ET] 


1708 BASIC IGNITION & ELECTRICAL SYSTEMS. $295 
(0680 BASIC AUTO TROUBLESHOOTING scars... $2 95 
(0629 BASIC TOOLS wnat to Buy & how to use 5295 
8350 BRAKE SERVICE GUIDE lor repairing a\ makes `. $495 
TIST ALFA ROMEO 1750/2000 (velinjecion manual .. $498 
9411 MOLLEY carbs, al 2 & 4 bol tune & repair $5.95 
9652 ROCHESTER carbs, alin 4MV Quadrat Et: 
‘9685 SU, SU-HITACH caros, tuning rebuilding Erj 
3666 SOLEK & tol downdrat. tune & rebuig $295 
8497 SOLEX, BAIMISH carbs covers ali modes 37-74. — $835 
1237 STROMBERG CO & COSE carbs Tune & repair. $3.25 
9803 WEBER carburetors. uring & rebuilding at Er 
0682 FUEL INJECTION MANUAL a gas & Diesel makes — $835 
8425 MINOR AUTO BODY REPAIR s'eo by rop howto. ... $495 
5104 AUTO BODY REPAIRING & REP Er] 
5106 GLASS FIBER AUTO BODY construct $3.95 
‘S491 PRACTICAL ENGINE SWAPPING howto doit nghi — 535 
(0789 ENGINE SWAPPING test how-to information. $2.95 
1017 AUTOMOBILE ENGINE REBUILOING sus 
(0359 AUTO RESTORATION GUIDE biggest ever pubished $14.85 
0525 AUTOMOBILE RESTORATION GUIDE ora cars $3.95, 
0995 CAR INTERIOR RESTORATION useluforallcars . $398 
1000 RESTORATION ANTIQUE & CLASSIC CARS Er] 


8349 RESTORATION BOOK, Petersen s Very complete . $495 
9419 SMALL ENGINE SERVICE MANUAL toral 1 cy eng. $7.95 
8099 Super catalog ofcar parts — rame t indt Er] 


8233 ROAD ATLAS fora states, big cites, Canada. Mexico $3.95 
B420 HOW TO CUT CAR COSTS buying. lung. running. $4.95 


"8211 MAVERICK 73-76 ai 6 & VE models. nc Comet $6.95 

965 MAZDA R2 7.73 covers sedan & coupe mis. 38-95 

(0371 MAZDA RX-3,100 70-74 covers all models 

{683 MAZDA Ri 1415 cont af ode. BS 
758.100 B try eng di 87 98 

0-73 covers all models ..... 


7:75 covers al models... e 
67:74 covers ali models 


1027 MERCEDES-BENZ 57-67 190SL. 1908. 3000, 60036.95 
1745 MERCEDES-BENZ 220 59-65 covers all más. $9.08 
9483 MERCEDES-BENZ 220 68-72 más except Desel $9.95 
7 MERCEDES-BENZ 230 63-58 c 2305 & SL... $3.95, 

MERCEDES BENT 250 65-68 covers al m EE] 


DESIGN & TECHNICAL BOOKS 


1257 INTRODUCTION TO TUNING row d wy 
674 BYPASS EMISSION CONTROLS 71.77 GM cars 
A303 CHEVY heavy duty raang pats gue 

5307 CHEVY 427.810 "Z engine guide parts. peri 
35309 CHEVY 327-510 engine racing paris & ce 
S21 CHEVROLET RACING ENGINE how to busd 


8301 CHEVY PERFORMANCE GUIDE 302 to 196 engs 
3409 SMALL BLOCK CHEVYS, vow o Ptr 

1066 CORVAIR ENGINES. « 7 

031 GUIDE TO CORVETTE SPEED 51 74 tuning 
1256 TWIN CAM FORDS. Tune Lotus engines 
£5298 FORD PERFORMANCE GUIDE 289 to £29 +: 


1648 FIAT 880 competion tuning manua! 
3139 SUNBEAM TIGER VB, Tono; 
FOR ECONOMY 


Renae bnbhER 


23282/829828 2852535 


100 TUNING FOR SPEED: TUNI 
3:10 TURBOCHARGERS, How to select & sta 
5117 DESIGN & TUNING COMPETITION ENGINES $12 
1959 CYLINDER HEAD MODIFICATION, tneory practice 4.95. 


5422 AUTO AERODYNAMICS engneenng lundamentais $6 95 
5595 


18479 RACER S COMPLETE REFERENCE GUIDE 
35421 HOW TO MAKE YOUR CAR HANDLE stt. t 
8368 RACE CAR engineering & mechanics 


(0591 RACING CAR complete design & Gevelopment $12.95 
33:05 WANKEL ENGINE most complete book pubisted. $14.85 


1:05 KARTING only complete ook avaiable, EE] 
5215 CB RADIO OPERATOR S GUIDE buy instal... $5.95 
33216 CB RADIO INSTALLATION & REPAIR 3535 
8461 CONCORDE supersonc pet desi »story n color $2.80 


HISTORY & PICTORIAL BOOKS 


8302 CORVETTE: S to Stingray. tor every Corvetetan $6 85 
8088 REAL CORVETTE tabulous photography al years 822 50 
8252 JAGUAR a complete story by Lord Montagu .. $595 
670 100 years of Porsche specal factory bue . $2735 
8476 PORSCHE 911 GUIDE a must for al 911 owners $3.95 
8478 WORLD CARS 1975 reo 523 75 special $10.85 


DRIVING & RALLYING BOOKS 


$695 
5316 SPORTS CAR & 5535 
3176 How lo win at Sialoms & Autocross... -53.95 
8452 AUTO RACE TIMING & SCORING by J. V. Stropus $3.95 


9414 DRIVING IN COMPETITION Tet it as tis 
COMPETITION DAIVING 


Send orders to E. S. Schechter & Co., 181 Glen Ave., Sea Cliff, N.Y. 11579 


to service it...to 


and easy to 


even for profes 


Know your car inside and out. 


Your car can run better, last longer and get better gas mileage. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 


follow, yet complete and detailed enough 
nal use. You get all the important 


information plus hundreds of the best pictures, dia- 


grams, and 


3485 MERCEDES-BENZ 280 68-72 covers al models: 
Gale MERCEDES BENZ VB 260 300 S50 50 mdi $8 
8133 MERCEDES-BENZ 74 tune-up all models ~ 
6008 MERCURY 9°75 coy aud ge fea” SIA 
367€ MERCURY 74:78 acr mana: Ge yer S18 
0916 MG 1100 62-67 covers sport sedan 3 
0858 MG MIDGET 56-74 covers all models 
1105 MG T 36-55 al TA. TB, TC. TD & TF mdi 
555-63 1500. 1600 & twin cam. 


0857 MGB, MOBT 62-74 covers roadster and coupe 
18396 MGC factory manual 

0917 MINI 59-72 fer Austin, MG modes inc. Cooper 
1109 MORGAN 36-72 covers 4 & plus 4 models 
3876 MUSTANG 6 65-72 covers 200 & 250 engines 
(0479 MUSTANG VB 65-73 covers all modes 


18072 MUSTANG I 74:76 covers all models 
8187 NOVA 6 69-75 covers at 6 cyt models 
0934 NOVA VB 69-75 covers al Beyi modes 
0678 OLOSMOBILE covers ali modes 55-74 
‘0005 OLOSMOBILE 75.76 actory 1a 

1724 OPEL KADETT 62-73. 


Erb 


(0859 OPEL 1900 MANTA 70-74 covers al coupe más. $8.95 


3589 OPEL GT 73 covers ali 1900cc modes... -> 
9872 PEUGEOT 304 covers ali models — 103 ....- 
1546 PEUGEOT 404 60.75 covers al models EE] 
0576 PEUGEOT 804 68.74 covers al models inc diesel $7.95 
456 PINTO 7972 covers a Voc E2000 models $8 98 
(0482 PINTO 73 covers af 1600cc & 2000cc engines 

‘9630 PINTO 74-76 covers ali modes. 


$145 PLYMOUTH inc Belvedere. Fury, GIX— S571 
6572 PLYMOUTH 
0575 PONTIAC 

PORSCHE 356 


8336 PORSCHE 911 64-69 covers al models... 
8518 PORSCHE 911 64-76 all models rico! tubo 


ment to manual 7123», 53.95 

JUSTER 74-75 ali models .$1 95. 
8190 REBEL 67-70 covers al 6 & VÀ models .....,..$8.95 
(0896 RENAULT 8, 10 62:72 covers all models ats E] 


(0685 RENAULT 15, 17 al TL. TS models —7, 

Tesi RENAULT RM covers ai 1S, TEL AB 

0535 ROADRUNNER & SATELLITE 68-73 all models . $8.95 

3650 ROLLE ROYCE Str Cou |i acon manal” $34.85 

(0860 SAAB 95/96 66-74 covers al V4 models - 

S27 SAAB 99 89.76 coves al models me ENG AC E] 
“S785 


8199 SUBARU 70-74 covers al FF. G, GL. OL mols 
0353 SUNBEAM ALPINE 33:56 MK). 2. S, 4.6 Rape $8 95 
120 SUNBEAM ALPINE MS inc Rapier — 65-6 
(0845 SUNBEAM TIGER covers al 260 & 

5 TEMPEST. GTO. LE MANS 


0575 ALFA ROMEO 56-75 34 models te 
(0575 BMW 57-75 23 models tested 
‘9674 CORVETTE 54-73 16 models tested 
(0580 JAGUAR 26 models tested — 51:72 ` 
(0581 MERCEDES-BENZ 52.73 

PORSCHE 52-75 35 m 


0607 HARLEY DAVIDSON re 7375 nET 
DEZ HARLEY DAVIDSON 5558 82100 EE] 
DESS HONDAKL 72755070 10,125 73,290 SOS B 
0999 HONDA sc E 15390360 mado E 
SIS KAWAGAM seges SE riora S mods 38 8 
726 RAWASAN og Tice OZ BEJ 
3753 TRUMPN twins 63:75 orat 300. 650. 750 modets.. 38 
Bas Vaaa Sè Tiai srao, macross mas S SO. 850 
0805 YAMANA o HC SRI. fas SESS 
GENERAL MANUALS 
BIG SAVINGS ON CHILTON'S 
‘AUTO REPAIR MANUALS 

E T2iora S cas. Reg $1095 ssas 

Weer cor. Reg S108 Dag 
ie 1968-75 lor al U 5. cars . Reg $12 95 ($8.95. 


557 1968.73 impor car mania. eg, 518 95 


specifications. 


Telephone orders (516) 676-8043 


(0006 THUNDERBIRD 69-73 factory man. give year $14.95 
0017 THUNDERBIRD 74-76 factory man. give year $18.95 
(0381 TORINO 68-72 for ali models inc Ranchero... $8.95 
8189 TORINO 73.75 all models inc Ranchero, Ele |. $6.95 
(0942 TOYOTA CARINA 71-74 covers al modd -—... $8.95 
312 TOYOTA CELICA 70:74 ST GT w R & TBR eng $8.98 
0417 TOYOTA CELICA 75 covers ali models 


7127 TOYOTA COROLLA 68-74 covers all models 5 rj 
7132 TOYOTA CORONA 65-76 inc Mark Il 4-cyi models $7.95 
0754 TOYOTA CORONA Mi 272-74 tor al 6 cy! models -$7.95 
0881 TOYOTA HILUX 70-74 for all pick-up madels .. $7.95 
0882 TOYOTA LAND CRUISER 65-74 covers ali models $7.95 
0657 TRIUMPH STAG 70-74. 


OBE} TRIUMPH SPITFIRE 6274 al models Mk LIV» 
1205 TRIUMPH TR2, TRS, TRIA — 52-62.. +... 
1231 TRIUMPH TRA, TRAÀ 61-67 covers ali models 
3 TRIUMPH TRS, TRG 67-74 al mái in TRO 
8599 TRIUMPH TRT 


(0384 VALIANT 63-67 covers all models... 
38192 VALIANT 68-76 al mals inc Scamp. Sigiei .- 
38155 VEGA 70-7! covers all models. 

(0567 VEGA 72-73 al 140 CID & GT 140 CIÓ models 
0684 VEGA 74:75 covers al 4cyinder models». 
0884 VEGA 76-77 covers al models . 


0785 VOLKSWAGEN BEETLE 54 64 covers ali models 
8456 VOLKSWAGEN BEETLE 66 70 St maces 

1529 VOLKSWAGEN BEETLE 11-74 covers els 
720) VOLKSWAGEN BEETLE 7776 Super Beete, KG 
5007 VOLKSWAGEN RABBIT, SCIROCCO 7475... 
1567 VOLKSWAGEN BUS 54:60 Camper. Tanspii i 


1125 VOLKSWAGEN 61-76 camper transporter 
(0837 VOLKSWAGEN Sabck. fastback 62:73 ype 3 1600 $8.98 
9639 VOLKSWAGEN 411 68-72 411,.€ & LE más... $7.98 
3778 VOLKSWAGEN 412 all models — 71-73 $7.95 
0615 VOLKSWAGEN DASHER 74-76 covers all models $7.95 
1006 VOLVO PVAA4, PVS44 covers all models 


1722 VOLVO 120 61:70 all mals inc 122, 
0932 VOLVO 2, 144; 145 71-74 all mais inc S & E 
£8517 VOLVO 164 66-75 al models inc lue injection 


7119 VOLVO 240 75-76 all models. 
3444 VOLVO P1800 60-73 ali mals inc PiBODE: ES. 


73 WINNEBAGO on 318, 413, 440 cd Dodge chs 


CAR PRICE GUIDES 


1977 American Cars nc 
0556 TI Foreign Car Price optons à d: 
(0587 Used car prices, Amencan & foreign 

(0908 Old Car Value Guide latest edi. U 5. & for 


VAN & CAMPER BOOKS 


16329 HOW TO CUSTOMIZE CARS & RODS G $3.95 
8337 ART o! CUSTOM PAINTING tor cars, vans Å bikes». $9.95 
8354 CUSTOMIZING YOUR VAN. Most complete book ye. $3.95 
iA COMPLETE VAN BOOK customize t side out $8.98, 
8495 HOW TOLIVEIN YOUR VAN ..„ANDLOVEIT |. $805 
8032 VAN conversor pans tor Ford, Dodge, Chewy vans - $8.95. 
7012 VW VAN CAMPER howto convert one $9.95, 


HOME REPAIR GUIDES 


0403 MACHINIST a compete honestly course 
5053 LAWNMOWERS serve axa popular makes 
{557 CHAIN SAW SERVICE MANUAL ore 24 o makes 
"US WASHING MACHINES now foal mates & mode 
3043 VREPARS how you can co 90% of tem yourse 
8047 ELECTRICAL REPAIRS f Everythng step b tp. 


8002 DOMESTIC OIL BURNERS, instalation & servicing 
18036 UPHOLSTERY complete 0-1 yours course 1 
'8036 CONCRETE & how io do your own ike apr. $4 
9474 GLENN'S COMPLETE BICYCLE foval makes $5, 


COMPUTER TECHNOLOGY 


9984 UNDERSTANDING SOLID-STATE ELECTRONICS .. $2.95 
(0397 HOW A COMPUTER WORKS covers aas Er] 
8451 COMPUTER PROGRAMMING, SIMPLIFI $5.95 
5452 COMPUTER TECHNICIAN S HANDBOOK Er] 
8454 COMPUTER LOGIC, BEGINNER'S GUIDE Er] 
8381 COMPUTER PROGRAMMING HANDBOOK. stes 


Oniy$103 Visit our new retail store at 129 E. 47th St, N.Y.C. 


E. S. Schechter & Co. 


181 Glen Ave. 
Sea Cliff, N.Y. 11579 


Minimum order $5.00 


[| lote rt ti PER shipped to all parts U.S.A. & Canada, LI 
I $ American Express. BankAmericard [| 

d H 

|s PLEASE PRINT OR TYPE NAME AND ADDRESS H 
I s hane m 
pCEEmr | pee 1 
gp pestage/handüng [$ 1 [00 [city I 


SATISFACTION 


GUARANTEED OR YOUR MONEY BACK 


How to outwit a 


drill press 


Vertical holder for portable 
drill lets you make accurate 
holes in material too wide 
for throat of a big machine 


By WILLIAM G. WAGGONER 


Those who use a drill press know 
the frustration when limited throat 
room makes it impossible to drill a 
precision hole in wide material. A 
precision drilling guide you can 
make will solve the problem. You 
can also use it to drill along the 
edges of large pieces that you would 
have difficulty holding in place on 
the drill-press table. 

Follow either of two routes in 
making your guide. The simplest: 
Just cut a large hole in the base of 
a commercial vertical drill stand. 
The second: Make your own verti- 
cal shaft and support a horizontal 
drill holder on it. 

To adapt the vertical stand, cut 
a hole 134" in diameter through the 
center of the metal (usually alumi- 
num) base, using a metal-cutting 
blade in a saber saw. With this size 
hole, your largest fly-cutter-type 
wood bit will pass through. Resting 
the left hand on top of the drill- 

[Continued] 


Parts for making your own stand are 
indicated in drawing. Photo shows setup 
for welding pieces of channel iron and 
two 34" lengths of 14” pipe into the as- 
sembly needed to support horizontal drill 
holder on shaft. Drive bushings in pipe. 
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To make holder, hang a horizontal drill 
stand on a vertical stand that you make. 
In setup above, a clamped-on board 
is a guide for drilling a line of holes. 


€ 
jne p epe 

WITH BUSHINGS 
TOP ANO BOTTOM 


The easiest way to make holder is to 
adapt a commercial stand like this Black 
& Decker. Cut a hole through the base 
large enough for your largest wood bits. 


3+ pLYwooo 
(SHAPED 

To UT 

BASE) 


Two wood accessories make the com- 
mercial stand more useful. Short pieces 
of 134” dowel on bottom let you press 
each one into place in hole cut in the 
original base. The pad is for routine 
drilling; a V block lets you drill pipe. 


What you don't know about 
tires can be expensive. 


If you're like most people, you hate buying tires less and grips better than bias ply. They're more 
because you don't really know much about them. expensive than bias ply but give longer wear. 
You're afraid of making mistakes. Like buying 3.) Radial. Here the cords in the body plies (A) run 
more tire than you need or getting less than you across the tire at right angles to the direction it rolls. 
paid for. This makes a very strong but flexible (B) body. 


Maybe you've been shopping in the wrong places. All radials come “belted” (C) using steel, fiberglass 
There aren't as many different tire choices as you or other fibers. Radial tire construction produces 
think. Your Gulf Dealer can help simplify things. the best traction and has the longest tread wear. It's 
He'll explain construction types, the - the costliest tire, but the most econom- 
performance you get from each ical per mile if you drive a lot. 
and cost. See him. Or read on. Gulf has the right tire at the 

Surprise. There are only three g right price. Overspending can be 
basic tire constructions. foolish. Underspending can be 
1.) Bias Ply. “Bias” means just as foolish. Your Gulf Dealer 
the ply cords “criss-cross” can help you choose the right 
to make up the tire body. tire for your needs from this 
quality line: 
= Gulf Radials. You have 


j a choice. Steel Belted for 
[/ YU | maximum wear and mile- 
/ (CRAY, age. Or Fiberglass Belted 
NV for radial advantages at a 
Plies are polyester, \ N Fiberglass belts over two 
nylon or rayon. Bias ply NN Y bias plies of polyester cord. 
tires are lowest in price EB f Good tire mileage at a 
and will perform well if l J PA ( moderate price. 
speed and mileage Gulf Bias Ply. 4-ply 
demands are modest. polyester cord body. De- 
2.) Belted Bias. These pendability at lowest cost. 
body ply cords also You've got a friend 
“criss-cross? But “belts” you can depend on at Gulf. 
Your Gulf Dealer will give you 
gi! H i $ a good deal on tire recommen- 
dations and price. See him 
AAN soon. Ask about Gulf's Limited 
2 Tire Warranty. It's honored at 
thousands of Gulf Service Stations 
and Gulf Tire Stores. 


more economical price. 
Gulf Belted Bias. 


f 


RN 
YLEE—N 


of fiberglass, nylon or rayon are 
wrapped around the body under the 
tread. Belts stabilize the tread so it squirms 


Houston, Texas 


Gulf Tire & Supply Company < 


They give you all the training and 
equipment you need to get you started 
in a hurry. 


My dad made auto mechanics out of us 
long before he'd let us enter a race 

so | learned early the importance of a 
good mechanic . . . and the opportunities 
that are out there for well-trained men. 
That's why I'm sure glad to see home 
training like the two NRI courses come 
along. With NRI training, hands-on experi- 
ence is going to come fast, and come 
right. It's a lot of training for the money. 


Learn Auto Servicing Fast 

NRI's Basic Professional Repair Course 
covers the basics of auto repair in 30 les- 
sons. From headlight to taillight, you'll 
learn all you need to know, quickly. Basic 
home training includes eight important 
service items, including an Inductive 
Pick-Up DC Power Timing Light, Ignition 


and Electrical Systems Diagnostic Analysis 


and Tune-Up Instrument, tune-up tool kit. 
and more. 


Become a Professional 
Mechanic 

NRI's 70-lesson Master Automo- 
tive Technician Course includes 
all the equipment, tools and 
training materials you need to 
be a real pro. In addition to 
personal services and 
"bite-size" lessons, you 
receive 10 pieces of auto 
service equipment, includ- 
ing an Ignition Analyzer 
Scope, Diagnostic Engine 
Pictured is just some of the 
professional equipment 


included in NRI's Automotive 
training programs. 


RUSH FOR FREE CATALOG 


NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 


i 3939 Wisconsin Avenue 
e e Washington, D.C. 20016 


Please check for one free 


MAN WILL CALL. 


Name. 


Analyzer, Inductive Pick-Up DC Power 
Timing Light, full set of tools, Torque 
Wrench, 4 different test gauges, and 
more. You'll leam to service electronic 
ignition systems, and even auto air condi- 


tioning . . . with an air conditioning sys- 
tems analyzer and a refrigerant systems 
leak detector. 


Train with the Leaders—NRI and 
McGraw-Hill 

No other school has NRI's experience in 
home training . . . or McGraw-Hill's back- 
ground in continuing education. Mail the 
coupon and check out what they have to 
offer. Over a million students have trained 
at home the NRI way, and you can too. 
If the coupon is missing, write: NRI Auto- 
motive School; 3939 Wisconsin; Wash- 
ington, D.C. 20016. 


AUTOMOTIVE MECHANICS 
COURSES 

CB, Color TV/Audio, Communi- 
cations, and Computer Electronics 
Courses 

Air Conditioning, Refrigeration, and 
Heating Courses 


Approved under GI Bill if taken 
for career purposes. Check for 
details. 


ERE) OG 


Age. 


(Please Print) 


Address 


[| 
[| 
L| 
I 
I catalog only. NO SALES- 
I 
L| 
[| 
[| 


City/State/Zip. 


A National Home Study Council Accredited School 


947-047 


| 
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[Continued] 


stand upright holds the base firmly 
even when the lever is used. 

You may already have a horizon- 
tal holder for your drill. Most drill 
manufacturers make them for their 
drills. You can adapt yours without 
losing its original use. 

Now, make your stand. Spring 
assortments are found in most gen- 
eral hardware and large chain de- 
partment stores. Select one that will 
fit loosely about the 14” upright 
shaft. Cut it to length by touching 
it to the edge of a grinding wheel. 

Two standard 14” steel-shafting 
collars are used on the upright 
shaft; one as a depth stop, the other 
as a combination drill-height ad- 
justment and guide. These shafting 
collars come with setscrews; but for 
your convenience, replace the 
screws with a proper-size threaded 
bolt, Weld a suitable handle to the 
head of these bolts as shown. 

The guide is a section of 54” rod 
with one side ground to allow it to 
fit firmly against the drill-height- 
adjustment collar with the round 
section riding in the hollow of the 
channel iron. Weld the rod to the 
shaft collar with the assembly in 
place. You will probably find that 
it is too tight to slide easily in the 
channel, but that is desirable. It it’s 
very tight, rub a bit of valve-grind- 
ing compound on each side of the 
channel iron. Work it up and down 
until it grinds to a perfect fit. 

Ream the 3%” pipe section that 
goes into the floor flange with a 15" 
bit—the i.d. of 3$" pipe is approxi- 
mately !5"—and drive the upright 
shaft in place with a wooden mallet. 

Half-inch pipe sections are used 
as bushing housings. Ream these 
pipe sections with a 5$" bit and 
drive in !4" bronze bushings with a 
wooden mallet or press them in. 
The bushing housings will probably 
bind on the 14” shafting. So, before 
welding in place, run a section of 
V5" shafting through the bushings, 
strike sharp hammer blows about 
the circumference of the !5" pipe 
resting against your vise anvil, and 
they will work on the shafting as 
smooth as silk. 

Drill two holes in the center of 
the horizontal drill holder you'll 
use, 3" or 4" apart. Drill the top 
hole 3/16" for the attaching flat- 
head screw; drill the bottom hole 
14", This will give latitude for final 
minute adjustment of the drill car- 
rier to vertical. With the drill in 
place and a long rod in the chuck, 
line up rod with upright guide and 
then tighten both screws. us 


Volume One of the Audel Builders Library 
could very well be the most useful single 
book ever written for the do-it-yoursell 
carpenter! It covers woods, nails, screws, 
and bolts —which to use and when to use 
them. You'll also learn to achieve professional 
results with measuring tools, holding tools, 
cutting tools, boring tools, fastening tools, 
and many, many more! 

Even if you don't know a chisel from an 
awil, you'll be able to build kitchen cabinets 
before you've finished with this informative 
volume. You'll have 24 big chapters, 384 
pages of carpentry lore at your fingertips — 
all yours absolutely free and without obliga- 
tion to buy a thing! It's our own spectacular 
way of introducing you to. 


The Audel “How-To” 
Builders Library 


W A matched set of 6 big, hardbound 
volumes 

m 2,112 pages packed with trade secrets 
and "inside" tips of carpenters and masons. 

m 1,638 easy-to-follow illustrations, dia- 
grams, charts and photos. 


Use all these handy 
do-it-yourself volumes 
for 15 days free! 
These volumes clearly explain every phase 
of carpentry and masonry from foundations 
to roofing, from brick walls to sidewalks. All 
the shortcuts, techniques, and new ideas are 
yours to use as you please for 15 days free! 
Within those 15 days, if not completely 
satisfied, simply return our Builders Library 
and you won't owe a cent. But keep Volume 
One as our gift—it's absolutely free! 
This just might be the most remarkable 
offer we've made since our company was 
established in 1879. We're-actually giving 


Absolutely Free! 


This 384- 


= 
ut 


page How-to" 
- Carpentry 


; book! 


Volume One of Audel's Builders Libra 
is yours to keep FREE — even if you 
decide not to keep the other volumes. 


apro! 


Lay brick with speed and 
precision! 


patio! 


away a hardbound book —valued at $5.95 — 
just to introduce you to one of the most 
comprehensive and easy-to-follow book sets 
ever published! We're really not too worried 
about whether or not you'll keep the entire 
Set. Because we're sure that once you ex- 
amine and use the Audel Builders Library, 
you'll never dream of parting with it. 


You'll have easy-to-read 
guidance for hundreds of 

build-it projects 

right at hand! 

The Builders Library is a handy reference 
for hundreds of household projects. It's a 
storehouse of practical, step-by-step advice 
for professionals as well as "Sunday do-it- 
yourselfers:’ You can use it to build a home 
workshop. .. install some shelving...plan a 
patio...lay a sidewalk...or even add a fire- 
place. You'll find all the specs, plans, 
measurements; and guidance you need. . 
in plain everyday English. 

Send no money.. .just fill 

out and mail your Free-Book/ 
Free-Trial Coupon today! 


Build your own sundeck or 


Select, install, and repair 
your own roofing! 


Design and construct a 
workshop for your home! 


FREE-BOOK/ 
FREE-TRIAL COUPON 


Yes —rush me a free copy of Volume One, along 
with the other five big volumes of the Audel Builders 
Library (#23282), | understand the complete library 
is mine to use for 15 days free. If not 100% satisfied, 
1 may return my order and owe nothing at all. Other- 
wise, the entire library is mine to keep at a savings 
of $5.95—only $31.75, plus delivery. 

Whatever | decide, | may keep 384-page Volume 
One absolutely free" 


Name (please print) 


Address 


Cay 


Sate Zip 

‘Save shipping and handling costs! Enclose 

full payment (plus sales tax. if applicable). 15-day 

return privilege still applies. 

Mail to: CF28 

AUDEL 4300 W 62nd Street 

L2 Indianapolis, Indiana 46206 
Adivision of Howard W. Sams & Co.. Inc. 


[E 
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COASTAL 


AMAZING NEW 
“BENCH BUDDY” 


Makes your table 

a workbench, your 
bench a workshop! 
Versatile, portable “Bench Buddy” 


saves space, saves time, saves 
money...it pays for itself! 


= 


Installs in sec 


Adjusts for 45°, 90°, 
; and drill press vise. 


or 180° operations. 


Replaceable steel jaws hold any 
shaped workpiece * Instant jaw set- 
ting * Compact, lightweight, easy to 
store - Makes a great gift + About 
$40 * Look for Coastal's amazing 
“Bench Buddy” wherever fine tools 
are sold. “patent pending. 


COASTAL ABRASIVE & TOOL CO., INC., 
TRUMBULL, CT 06611 


Sagging-concrete repair is made easier 
with dry-pack method. Begin by leveling 
step with shims. Clean underside of step 
with trowel and hose. Add water to mor- 
tar until it can be pressed into ball and 
broken in half without crumbling. Pack 


en 5 . il 
mortar under step with a 1x4, tapping 
with hammer to bring mortar solidly up 
against bottom of step. Use wide side 
of 1x4 to bring new mortar even with 
old concrete. Cover with damp sand for 
three days. 


Dry-pack repair 
for sagging concrete 


The wooden steps of our cabin are 
supported by a concrete step that 
was poured in place on the ground. 
During recent heavy rains the con- 
crete step was undermined, and it 
settled at one corner. 

The best fix is “dry-pack”—mor- 
tar with just enough water to hold 
the material together. It can be 
packed into tight places to give 
solid support where it might be hard 
to bring other material up tight 
under the old concrete. It can be 
used to repair undermined con- 
crete pedestal footings or wall foun- 
dations, as well as steps. 

Dry-pack is mixed from standard 
mortar (one part cement to two 
parts concrete sand). Add water a 
little at a time and mix thoroughly 
to avoid turning the mix into a 
slurry. 

Place the shims under the step, 
about two inches back from the 
edge, so they'll be buried well back 
in the mortar. Leave a space of at 
least one inch between the bottom 


of the step and the ground to allow 
enough room to pack the mortar 
properly. Dampening the underside 
of the step and the ground will pre- 
vent dry surfaces from absorbing 
moisture from the mortar. 

Pack the mortar under the step 
in stages, starting at the point far- 
thest underneath and working out- 
ward. Use the edge of the trowel 
to trim away the mortar even with 
the edge of the step, leaving a slight 
excess. To finish the new work 
flush with the old and give it the 
appearance of having been placed 
against wood forms, hold the flat 
side of the 1x4 against the new mor- 
tar and tap it with a hammer to 
bring the face of the new work in 
line with the final edge of the step. 

When you backfill, as in the final 
photo, try to reshape the ground 
around the step to keep drainage 
water away from the area. That way 
you'll be preventing erosion from 
undermining the step in the future. 
—James Emmett 


An Extraordinary Offer to introduce you to the benefits of Membership in 


904/906-484 p —TWO BOOKS- 
Homeowners Guide to Saving 


Energy & Homeowner's Guide 
To Solar Heating & Cooling 


G T E Saves 
ALLIN! MT 
NSA ANTENNAS gumuna Ene 


hy Lao G Sands Mos 


563/636-344 p.—TWO BOOKS: 
Beginner's Guide to TV Repair 
& installing TV & FM Antennas f 
($15.90) 


617-288 p.—How to Repair 
‘Small Gasoline Engines ($8.95) 
" 


5 


744/888-434 p.—TWO BOOKS: 
How to Subcontrat Your House 
BuildingRemodeling & Do-It- 
Yourselfer's Guide to Home Plan 
ning and Construction ($15.90) 


848-256 p— Step-By-Step Guide | 
to Engine Maintenance/Repair. 


The Chrysler Family (58.95) Plumbin, 


& The 


Facts About Club Membership 

oce Carry 
publishers: retail prices of up to $93.55. They are yours for 
only $1.00 for all tour (plus postage and handling) with 
your Trial Membership. @ You will receive the Club 
News, describing the current selection. alternates, and 
other offerings, every 4 weeks (13 times a year). @ Il you 
want the selection, do nothing: it will be sent to you 
automatically. If you do not wish to receive the selection, 
or if you want to order one of the many alternates offered. 
you simply give instructions on the reply form (and in the 
envelope) provided, and return it to us by the date 
specified. This date allows you at least 10 days in which to 
return the form. If, because of late mail delivery of the Club 
News. you do not have 10 days to make a decision and so. 
receive an unwanted selection, you may return it at Club. 
expense. @ To complete your Trial Membership, you 
need buy only four additional monthly selections or 


alternates during the next 12 months. You may cancel your. 
Membership any time after you purchase these four 


books. € All books— the Intr Offer— 
are fully returnable after 10 days if you're not completely 
satisfied. € All books are offered at low Member prices, 
plus a small postage and handling charge. € Continuing 
Bones. if you continue after this Trial Membership, you will 
tarn a Dividend Certificate for every book you purchase. 


910-336 p —How To Make Your 
EEE Own Built-In Furniture ($9.95) 


364365-438 p—TWO BOOKS 
The Encyclopedia of Household 
Installation & Repair 
ncytlopedia of Home 
© 2 Wiring & Electricity ($29.90) 


HOW-TO BOOK CLUB 


of the 16 selections 


(value to 59335) for only 


FOR 
ALL 
FOUR 


T 


with a Trial Membership in the Book Club that guarantees to 
save you 25% to 75% on a wide selection of how-to-books 


637-182 p—Fun With Elec 
tronics ($6.95) 


378-434 p.—Complete Library 
‘of Metal Working. Blacksmith. 
ing. Horseshoeing. Soldering. & 
Welding ($22.85) 


Locksmithing ($10.95) 


860-420 p—The Woodworker's 


Bible ($10.95) 


900902-840 p—TWO BOOKS- 
Practical Home Construc- 
tion/Carpentry Handbook & Con- 
crete & Masonry (522.90) 


I et us send you your choice of 4 of these 16 prac- 
J tical, time-and-money-saving book selections 
as part of an unusual offer of a Trial Membership 
in How-To Book Club. 
Here are quality hardbound volumes. each 
especially designed to help vou increase your 
know-how. to save you money, and to make vour 
leisure hours more enjoyable. Whatever vour in- 
terest and needs, you'll find How-To Book Club of- 
fers practical, quality books that you can put to im- 
mediate use and benefit 

This extraordinary offer is intended to prove to 
you, through your own experience. that these very 
real advantages can be yours...that it is possible to 
keep up with the literature published in your areas 
of interest, and to save substantially while so do- 
ing. As part of your Trial Membership, you need 
purchase as few as four books during the coming 12 
months. You would probably buy at least this many 
anvway. without the substantial savings offered 
through Club Membership 

To start your Membership on these attractive 
terms. simply fill out and mail the coupon today. 
You will receive the 4 books of your choice for 
10-day inspection. YOU NEED SEND NO MONEY! 
If you are not delighted, return the books within 10 
days and your Trial Membership will be cancelled 
without cost or obligation. 
HOW-TO BOOK CLUB, P O. Box 8. Blue Ridge Summit. Pa. 17214 


813-252 p—Dog Owners 
Medical Manual ($8.95) 


Blue Ridge Summit, Pa. 17214 
OPlease send the 4 books circled below and invoice me. 


Please open my Trial Membership in HOW-TO-BOOK 
CLUB. | understand the cost of the books | have 
selected is only $1.00 for all 4, plus a small shipping 
charge. If not delighted, | may return the books within 
10 days and owe nothing, and have my Trial Mem- 
bership cancelled. | agree to purchase at least four 
additional books during the next 12 months, after 
which | may cancel my membership at any time. 


364/365 378 563/636 617 637 
744/888 813 848 849 855/885 
860 — 900/902 904906 à 908 910 920 
Name Sa Phone 

Address 

City 


State Zip 
(This otter valid tor new Members only. Foreign and Canada add 10%) PS-47 


Check your timing 


Another tune-up tip from the people who wrote the book. 


Correct timing is important. Tim- 
ing makes a big difference in how 
your car will run. When you set 
your timing, be sure that your engine 
is running at the correct RPM (Revolu- 
tions Per Minute). Some cars are timed 
at idle; others at different speeds up to 
fast idle. On some cars, it is easier to connect 
your timing light to the distributor cap end 


end. Be accurate because as little as one or two 
degrees error can cause "dieseling" or “run-on.” 


This tune-up tip from RAC demonstrates how easy 
and economical it is to care for your own car. You can 
tune your engine completely and keep it running 
smoothly by following the simple steps outlined in the 


of the spark plug wire rather than to the plug 


=A E. 
== 4 


Rite Autotronics Corporation 


nal RAC “Tune-Ups” Book. 


We're offering “Tune-Ups,” (which 
retails for $2.00) for One Dollar Off 
with the special coupon here. The next 
time you purchase one of our products at 
your neighborhood RAC dealer, tear off a 
“RAC” trademark from the box or package 
and send it to us with the coupon and 
$1.00. We'll send you our “Tune-Ups” Book 
by return mail. 


We're RAC, the nation's largest manufacturer of ~ 
automotive test and tune-up equipment. Items like 
the "Supertronic" Timing Light, the 180* eri 
and Performance Master Jr. Test & Tune Kit pictured here, 

developed specifically for YOU .. . the home mechanic. | 


------2-2--N | 


$100 Stam 


Thanks, RAC for making my life 
easier. Here’s the “RAC” trade- 
mark from your product package 
and my dollar for your “Tune- 
Ups” Book. 


Name — 
Address. ru fears x 
City . — Sie ig EA 


Age Sex .. Make of Car Year 
- um um am m Nm Am = 


Continental. 
Take-along convenience 
for boat, RV, tent, cottage. 


Makes the 
for your wife and children. The Contin- 
‘ental is a fresh-water flush portable toilet 
that tucks into camper, van, any car or 
station wagon. Measures only 18⁄2” x 
18%” x 1434" Bau. 

Porta Potti? is the original fresh-water 
flush portable toilet. 

Almost double the capacity. Compare. 
Continental has the largest waste holding 
tank capacity. Meets the needs of a family 
of four for a long weekend. Needs to be 
emptied only about half as often as most 
other portable toilets. Just detach holding 
tank and empty into any permanent toilet. 

No odors. No spills. Waste holding 
tank valve closes automatically when you 
release the exclusive spring-loaded foot 


lal. 

Exclusive padded lid. Soft padded top 
and comfortably shaped lid let you use 
Continental as an extra seat. It's rugged, 
trim and smartly designed. In decorator 


colors. 

Smooth, easy to clean exterior. Like 
‘the toilet in your home, Continental's 
smooth exterior wipes clean in a jiffy. 

Conti: for lasting value. Make 
sure you get the capacity, durability and 
convenience features you'll want for last- 
ing satisfaction. Insist on Porta Potti 
Continental by Thetford. 

Show this ad to your wife. Then send 
the coupon for complete information on 
Porta Potti toilets and accessories, in- 
cluding a list of dealers in your. area. 


--------------4 
THETFORD CORPORATION 

P.O. Box 1285A-4 

Ann Arbor, Michigan 48106 


I 
I 
| Send me more information on Porta l 
I 
I 
[ 
| 
[ 


reat outdoors just like home 


| Potti portables, including dealer listing. 
1 Name, 
Address. 


State. Zip. 


HENRY MORGAN SAYS: . 
“Even if you don't know which 


end of a screwdriver you hold, 


you can learn to 


make money 


fixing appliances: 


If you’ve seen this well-aged comic 
on television, you know I’m not in the 
business of fixing appliances. So what 
am I doing in an ad for an appliance 
repair course? It’s simple: I got 
tired of laying out a sockfull of 
money every time something went 
wrong around the house. Then I 
came across an NRI ad and I 
thought, “Why not? I’ve spent a 
fortune on repairmen ... if I'm 
too stupid to fix a toaster, this is 
the way to find out.” 

So I took the course and now I can 
fix my own appliances and I can even 
make money out of it if I want to. As a 
matter of fact, there’s enough money 
in fixing these things, I’m tempted to 
quit show business and go straight. 

Think I’m kidding about the money? 
Just check out the receipts on your last 
repair bills. And then ask anybody if 
they know a good reliable repairman. 
"You'll find they're scarcer than doctors 
who make house calls. If there ever was 
a field crying for good men, this is it. 
Opportunity is knocking louder than 
my car's engine, and it could be knock- 
ing for you. 

f you've ever toyed with the idea of 
making it on your own, with your own 
repair business... NRI has a low-cost, 
home study plan that really makes 
sense. You can hang in there with your 
present job while you're learning, and 
you'll find NRI's course is quick, easy, 
and cheap. 

Let's say you have trouble qu lug- 
ging in your electric shaver. You'd bet- 
ter start with the basics . . . and the 
NRI course starts right there. First 
they tell you what electricity is, and 
m can't get any more basic than that. 

hey take you by the hand, step by 
Step, as fast or as slow as you want to 
go. If you get an attack of the stupids, 
there’s always an NRI expert waiting 
to give you a hand. They do everything 
but turn the pages for you. 

Like I say, I took the course and it 
turned out to be even better than they 


Send For This Free Full-Color Book and See What NRI Can Do For You 


NRI SCHOOLS 


3939 Wisconsin Avenue, 
Washington, D.C. 20046 


, 


R 
iHi 


McGraw-Hill Continuing Education Center 


Send me your free book on Professional Appliance Servicing. 


said it would be. Sure they pay me for 
writing this ad, but it ain't much, be- 
lieve me. I could make more in a month 
by fixing things for the neighbors . . . 
and I'm not kidding. It's just that I be- 
lieve in seeing guys make it on their 
own. If you follow the simple texts and 
the big pictures, you can be a techni- 
cian in no time. They even send you a 
professional appliance tester with the 
Course. 

You don't have to stop with toasters 
and irons. They'll even show you how 
to repair air conditioners, refrigera- 
tion units, commercial appliances, 
power tools, and small gas engines. 

hat’s where the big money is. 

Take Henry’s advice and send in the 
coupon, It’s nice to find out you’ve got 
some hidden talents. And you’ll save a 
bundle . . . or make it . . . or both. 


Hos Majan- 


Henry Morgan 


APPROVED FOR CAREER 
TRAINING UNDER G.I. BILL 


Check GI line in coupon 
for information. 


601-047 


a I understand there is no obligation, and no salesman will call. 
Name. Age 
(Please Print) 
Address. 
City. State. Zip. 


im oe ee 


Accredited Member National Home Study Council [] Check for facts on GI Bill 


[| 
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BUY DIRECT 
AND SAVE 


“addi OPERATOR Gioco 


‘© RADIO CONTROLLED from car transmitter or wall switch e SAFETY night and day. year 
roynd e SECURITY door locks tight when closed e CONVENIENCE in-car control any weather 


* LIGHTING garage lights automatically © VERSATILE lits all hfting type wood. metal or fibergl 
doors. sectional and 1-pie EASY homeowner installation in 2 to 3 hour: E up to 50% direct 
factory purchase and PP or UPS hoi very 


* GUARANTEED one year HELPMATE EQUIPMENT CO., 


Box 217 PS. Baroda, Mich. 49101 
* FREE brochure 


(616 - 422-2311) 


110 VOLT A.C. GENERATORS 
60 cycles, 3000 watts. Wt. 27 pound: 


FIND TREASURE! 


power tools. Over 15, ice. This 
year. Guaranteed 6 ‘conte $115.50 Postpaid. vine 
‘supply lasts. Our X1200-watt generator needs no bat- 
tery. Special price—$105.00 Postpaid. 

VIRDEN PERMA- 


ILT DEPT. PB7G, 1011 PLEASANT VALLEY ROAD 
P.0. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


SWEET HOME, ORE. 97386 


ENERGY SAVINGS WITH COMFORT 


Savings up to 16% on home heating 
costs and up to 20% on air-conditioning. 


REGUTEMP, A 24-HOUR QUARTZ CLOCK/ 
THERMOSTAT that permits you to select the time 
and temperatures you wish to automatically heat or 
cool your home. 


REGUTEMP I $49.95 
(FOR HEATING ONLY) 


REGUTEMP II $59.95 
(FOR HEATING AND COOLING) 


REGUTEMP replaces your existing wall thermostat, 
uses existing wiring and can be self-installed in 
minutes, Does NOT require 110V. 


SEND CHECK OR MONEY ORDER TO: 
MRB ENTERPRISES 
P.O, BOX 1550 
HAWTHORNE, CA. 90250 


ADD $1.95 FOR SHIPPING 

AND HANDLING. CALIF. RES. 

ADD 6% SALES TAX 

30 DAY MONEY-BACK GUARANTEE 


BUILD YOUR TILLER FROM 
SEMI-KIT AND SAVE $754 


50/hr. assembly time 
You pocket assembly costs when you build the 
groundhog, Heald's Semi-Kit Tiller. Just 6 hours with 
common tools and our easy-step instruction sheet 
and you have a groundhog. Groundhog features 
tough 5 H.P. Techumseh engine or Briggs & Stratton 
with reverse. Efficient oil bath chain drive transmis- 
sion. V-belt clutch protects engine and tines from 
wedged-tine damage. Tilling depth and bar height ad- 
just to 15 points: 3 on handles, 3 on rear wheel, 9 on 
drag stake..Slasher tines (14"D.) till 26", 14" or (with 
option extra tines) 36” swath. Blades bite 9+” deep, 
yet even ladies can handle groundhog. Groundhog 
converts to walking tractor with optional 13” 
lug tread wheels for use with dozer blade or 
draw-bar and cultivator/scarifier or furrow 
opener/hiller attachments. Tiller kit starts at 
$199.95. Send this ad, name, addr 


Dept PS-74,P, 0. Box 1148 
Heald, Inc. Benton Harbor, MI 49022 


From the World’s Largest Maker of Bike and Tryke Kits — Heald 


Optional 

13” wheels 
convert tiller 
to walking 


Heald groundhog 5 H.P. 
chain driver tiller Semi-Kit 
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[5 13. uS START MAIL ORDER 


AMPLE 


COS HOME IMPORT BUSINESS 


I'll send you a free sample import to prove you can 
make big money in your own spare/full time business. 
No investment in stock. World's most famous importer 
will guide vou. Clip this ad, good for free sample and 
big Free Report — tells all! Offer limited to adults. 
Mail this ad today. THE MELLINGER CO., 6100 Variel 
Ave., Dept. E2244, Woodland Hills, CA 91364. 


Surprise friends when you pull out this $” slim 
" 


e. It looks like a SWITCHBLADE 

BUT. Press the button and S-N-A-P- 

Jout comes a LONG METAL COMB, Fools them 

everytime! $2.00 Fun Factory, Inc. Dept- P-125 
117 Union St. Palisades Park, N.J. 07650. 


FUNE YOUR GUITAR 


Like A Professional 


This new invention is ideal for every guitarist... begin 
per or professional. Six precision tuned reds make 
exact tuning a snap. Just clamp onto your guitar, 


then adjust the strings, When the proper pitch i 
reached, the corresponding reed vibrates. Just as 
easy as that! Ideal for 


bands or combos. Tunes 
all instruments to exactly 


same pitch 
$7.95 plus 65e 
shipping and handling 
Money back guarantee. 


) 
ED SALE Studio E D, i by the Sea, N.J. 07717 


Quality Battery 
Clock, Movements. 


$ 850 Regularly 
$12.50 

3 for $21 

(shipped pre-paid) 


General Time 


GT-360 


The all-new economical transistorized 
GT-360 from Fort Products. 
* Completely self-starting 
* Runs for average of one year 
on standard battery 
* Mounting hardware, minute, 
hour and sweep second hands 
included 
* 3-1/4” x 2-1/2” x 1-3/16" 
All movements guaranteed! 
Large inventory of other battery 
movements—send for free brochure. 


Ala. residents 
add 4% sales tax 


Fort Products 


P.O. Drawer 177, 202 Patrician Drive, 
Spanish Fort, Alabama 36527 
Telephone orders 205/626-9101 


THERE IS NO OTHER TELESCOPE LIKE IT! 
THE NEW EDMUND 44; /4 
NEWTONIAN WIDE FIELD 
REFLECTOR TELESCOPE 


Clear, bright, spectacular wide angle views of 
stars, moon, comets... easy to use... portable! 


IN SECONDS YOU'RE SCANNING THE ASTOUNDING UNIVERSE, able to 
‘see and study the breath-taking cosmos as perhaps you never have before 
‘awesome vasiness, unbelievable orderliness, stark silent beauty. All the 
fascinating heavenly mysteries are yours to enter and explore. This new 
reflector telescope makes it easy for everyone to spana thousand light-years to 
space-age enjoyment ofthe heavens and outdoors No complicated set up! Just 
insert the 


AMAZING & HARD-TO-FIND 


SCIENCE BUYS $ 
ALTERNATE ENERGY 
SPACE AGE - HOBBIES 


SAVE 50%! 8 x 20 MONOCULAR 
T quality Spy Scope, a $30 
value, now $14.95! Special pur- 


hase saves you 30% 100% 
coated optics; 393 ft. field of 
view. Only 2 oz stores in 
pocket, purse, glove box. 


No. 1568N .. $14.95 Ppd. 


MEASURE WIND SPEED ANYWHERE 
Hold handy (16 oz.!) low cost 
Anemometer into the wind, 


‘spherical 
ar hood. Take (t anywhere (only 171910) 
(4 parebone primary miror (M wawe, TT PC): 

ed opis win seals opts ommo 


23% of full cale 2-1 mphi; aci carrying strap. A "first" scope "must. 
no batts., adjustments, recali- i second scope! 
bration req. (7Yà" HIGH) There is no other telescope ike n. NO. 2001N 514955, 


LATTER RAD SUPER POWER FOR 
ANY AM RADIO 


New Antenna Assist Turns 
A Tiny Transistor Into A Tiger! 


nds on loc 
plug (incl) & directional 
ini marvel plays! Runs ab. 100 
hrs, on 2 hear, aid batts nc). 
(LESS THAN 1 

This amazing antenna assist has pulled in stations up to 1000 miles away! Just set it beside 
your radio (no wires, clips, grounding) and fine-tune Select-A-Tenna's dial to the same 
yds. Relative brightness, frequency— "gangbusters '! Terrific for sportsmen, vacationers, shut-ins, radio & electronics 
9.0. Fully coated optics, more! buffs, Service men & women—anyone who wants to ''get"" home to a favorite station, Great for 
"'Ax8à"; 47.5 oz) $99.95 Ppd. clearing weak signals in radio depressed areas, off-coast islands, stations in crowded frequencies, 


NASA-CHOSEN FOR APOLLO/SOYUZ 
The Astronauts used this super 
20X60 binocular (modified) to 
view Earth! Big 60 mm objective 
[^D 173-ft. field of view at 


ee hard-to-tune stations way up on the dial. Solid state—no tubes to replace. Uses no 
GIANT MAGNET, HIE PRICE! electricity or batteries—works almost forever! Tough, break-resistant plastic case 34 925 
^ blends with any decor. STOCK NO. 72,095N JUST Ppd. 
ULTRA SELECT-A-TENNA (TUNES OVER 1000 MILES AWAY) 
steel plates. A 1-Ib. "giant! Currently in use on Alaska's north slope where radio reception is very difficult. 


(1x 1% x 4%") Has jack input & jack to which you attach 50 ft. of antenna wire (not included) 52495, 
No. 42,31 $11.95 Ppd. STOCKNO.72,147N ONLY 


ma Apne ae ne E LOW COST, HIGH QUALITY 


| Acting Eng Engine can power erector 
lies, runs on tap wa- 
B E Ra — |NFRA- RED EYE 
$ pa vent BINOCULAR 
No. 72,202N $27.50 Ppd. STYLE > 


mee ` 329-95 Ah . . 
50-150-300 POWER MICROSCOPE A must for Infra-red crime detection surveil- 
X imported value—3 lance, security system alignment, |.R. detec- 
on revo 


STANDARD 


achromatic b. lon Y tion, laser checking, d gue wildlife STYLE 
win ess i Sb. Study—any work requiring |.R. detection and $999.95 
i conversion to the visible spectrum. Self- 


contained scope (11 x 14% x 3") includes I.R. 

light source (for up to 90’ sight at night!), 6032 I.R. converter tube, 1/3. 5 

No. telephoto lens, adjustable triplet eyepiece, an adapter for use with your car's 

3" ASTRON. REFLECTOR SCOPE cigarette lighter—more! Bright .6X image (Binocular style gives super- 
Fine fiat” telescope, 20% 0X, Might 2. ). Focuses from 10" to infinity, runs on 6 or 12v DC. 

Y/10 mirror for true viewing. Not for sale to Cal. residents other than authorized by . Armed 

L5 Mate Forces, law enforcement agencies or solely for scientific research 


stars, planets! Inc 
ONLY $299.95 Ppd. 


FINDER, bks. (WI INSTRS) and education purposes. 
MN UN d STANDARD STYLE, STOCK NO. 1683N . 
P4, 85,187N 00 FOB BINOCULAR STYLE, STOCK NO. 1685 N 


BUILD ALPHA MONITOR: $37.50! 
prie EE GIANT FREE COMPLETE AND MAIL COUPON NOW 
batt) for port. TEM 164 PG. CATALOG | EOMUND SCIENTIFIC CO. 300 


unit, an aid to relaxation, con- E R) 
uM m UL 
No.61,069N (KIT)... i = CISEND FREE 

No.71,809N (FULLY ASSEMBLED)..$59.! 164 PG. CATALOG "N ” 
Lese TRIPLE BEAM BALANCE oe = Charge my © American Exp. 

C BankAmericard C) Master Chg. 
4000 UNUSUAL BARGAINS Interbank No. Add handling charge $.— — —1.00 


i heck, 
FOR HOBBYISTS, Card No Stat k 
SCHOOLS. INDUSTRY 


Expiration Date_______Signatu 
30-DAY MONEY-BACK GUAR- 
EDMUND SCIENTIFIC CO. ANTEE, You must be satis. Adr 
300 Edscorp Bldg., Barrington, N.J. 08007 e (609) 547-3488 L^ 30 days for ful refund, City, State, Zi 
America's Greatest Science e Optics e Hobby Center 


L 


OF ARIZONA 
7 Dept. 6 BOX 294 
PHOENIX, 85001 


NEW! PAINTED 
ROCKS Ancient 
h: 


ping ea. order 
Send 50¢ coins for COLOR 
PHOTO CATALOG of Americas 
smartest swimwear, His’ 


PRESCRIPTION EYEGLASSES 
BY MAIL 


Your own doctor's prescription will be 
filled, or your present lenses duplicated. 
Large selection of the latest fashion frames. All 
types of lenses available. Quality, accuracy, fit 
guaranteed. 

SEND FOR FREE FAMILY CATALOG TODAY! 


PRISM OPTICAL INC. Est. 1959 
Dept.P47, — 10992 NW Tth Ave, No. Miami, Fla. 33168 


Puta 
little 
zip 

in your 
life... 


Enjoy yourself. 
care to one or 20 acres. Breeze thru 


Give tender loving 


your work with a bigger, tougher, 
stronger Economy Tractor — mow 
big lawn, increase crop and flower 
yield; serve more orchard, field and 
woodland; make yours a real “show- 
place". Or if you want more free time, 
complete your work fast! Then zip off 
to the patio, the boat, the course, the 
court, or wherever you'd rather be. 


Economy Tractor is no weekend toy. 
This rugged machine has extra weight 
and traction to give you more pull 
and push-power. Automotive all-gear 
drive eliminates belts and fluid drive 


every job 


MAN-SIZE 


[Economy does 


TRACTOR 


American 
Built 


loss, gives more horsepower for 
bigger attachments. Like a 60” rotary 
that mows up to 3 acres an hour, 48” 
angling dozer, 48” snow blower, 32” 
tiller, or Ys-ton loader. Over 20 man- 
size attachments to handle every task 
faster and easier. 


Economy Tractor is priced to give 


you most for your money. Write today 
for Free color catalog. 


CONOMY 


TRACTOR 


1005 A-4 Anoka Avenue 
Waukesha, Wisconsin 53186 
c 


For a copy of SMI's illustrate 
color catalog of Easy Furniture 
Kits enclose 50 cents (to cove 
postage/handling) along with 
your name and address, 
AMERICANA TRUNKS 
CURIO CABINETS 
GRANDFATHER CLOCKS 
HAL! TREES 
GUN CABINET 


Bs T. V. CADDY 
Southern Mobile Industries, Inc. 

P. O. Box 360 — Dept. 136 

Bay Minette, Alabama 36507 


IMPORTED 
LOCK BLADE 

S" Overall Length 

5* When Closed 

* Opens instantly 


WESTBURY SALES C0. 


373 MAPIE AVE. Dept. L-4-PS, WESTBURY, N.Y. 11590 


with purchase of Dartboard 


FREE COLOR BROCHURE "Professional 
Quality Darts and Equipment” 


postage and 
L OFFER IS NOW AW; 
MAKE A POINT OF IT AND WAITE TODAY! 


F FRONTIER TRADING, POST 


Stop spending money needlessly for new 

Spark plugs. 's the answer! 

Satistaction guaranteed or money back. 
ALTA SS TEA: EM e { 


AMAZING 
TURBO-BL 


spark plug cleaner 


CLEANS PLUGS IN SECONDS! 

Sludge and built-up carbon deposits can 
cost you plenty in plug replacement. 

Instead, get whistle-clean plugs in just 30 
seconds. Here's all you do: connect unit to 
any household outlet, insert plug, press but- 
ton, remove plug. Re-gap. 

Satisfy yourself that clean plugs will give 
you longer useful spark plug life, better per- 


formance, more mileage. | MONEY BACK 
$ GUARANTEE! 


Yeatiatied or 
return wthin 

30 days for 

100% refund. 


Dept. 80 


RD Industries 
1319 N. Broad St. y check 
Hillsi 

Namı 


end. 
k or money 
NJ07205 order is s enclosed. 


uunit/s. 


— s 
ing and handling 
‘add 5% sales 


LEY UNIT FACTORY INSPECTEI 
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Plant Now... Step Back... and Watch Out! 


— and keeps on zooming to a towering 
30, 40, 50 — even 60 FEET OR MORE 
in less time than most trees even nudge 
themselves a few feet off the ground! 


That's the kind of wonder-results reported by U.S. 

Government Landscapers . . . Botanical Gardens 

and University Plant Scientists on what is undoubt- 

edly the most fantastic shade tree ever introduced 

in America . . . the incredibly beautiful Ulmus Pumila 
perhaps the most spectacular super-hardy 

Super-growing, shade tree in all of nature! 


A ROOF-HIGH TOWER OF BEAUTY 
IN JUST ONE SINGLE YEAR! 


Yes, one of the most exciting introductions by U.S. 
Plant Science — this sensational super-growing 
shade tree actually grows higher than even a full- 
grown English Hawlhorne IN JUST ONE SINGLE 
SEASON! Actually grows higher than even a full- 
grown Star Magnolia IN JUST ONE SINGLE YEAR! 
In fact, it grows so fast, so quick, you can literally 
measure the difference in height from week to week! 


PLANT NOW — REACH OUT AND TOUCH ITS 
LUSH GREEN BRANCHES FROM YOUR SECOND 
STORY BEDROOM WINDOW — BY NEXT SUMMER! 


Who says you have to spend a small fortune for a 
beautiful shade tree — and then spend half a life- 
time waiting for it to grow? That's the way it used to 
be — BUT NOT ANY LONGER! Not since we've finally 
tracked down the one single tree in all of nature that 
hoists itself so high, so fast you can literally meas- 
ure its incredible rate of growth week by week 

or for even more dramatic proof, take a yardstick and 
measure the difference in feet month to month! 


GROWS MORE IN JUST ONE MONTH THAN MOST 
OTHER TREES GROW IN AN ENTIRE YEAR! 


Yes, here is a dream come true . . , everything you've 
ever hoped for or wished for in a tree. Here is a mir- 
acle of nature that hoists itself higher than even the 
most treasured weeping willow . . . that reaches out 
wider than even the most graceful English maple . 
that lofts its symmetrical branches over your grounds 
and gardens with a splendor, and beauty that few 
trees can match! 


‘SPECTACULAR BEAUTY ALL 4 SEASONS OF THE YEAR! 
Yes, here is one of those rare gifts of nature that 
not only thrusts itself to towering heights in record 
time . . . that not only drapes itself in lush green 
foliage from Easter time to way past Labor Day . . . 
but for a real "magazine cover effect" lavishes its 
branches with delicate clusters of beautiful, flowers 
starting in spring . . . and then in fall and early 
winter for a real show-stopper transforms its colors 
to a golden pyramid and in the dead of winter its 
graceful branches make a startling contrast against 
a snow-covered landscape! Meaning: you get a spec- 
tacular show of changing beauty ALL 4 SEASONS 
OF THE YEAR! 


GROWS IN VIRTUALLY ANY SOIL — REQUIRES NO 
SPECIAL CARE — SOARS INTO A MASTERPIECE 
OF LUSH. GREEN BEAUTY IN JUST A 
MATTER OF MONTHS! 

Best of all, unlike most trees that demand constant 
Pampering . . . the only thing you do when you plant 
this super-growing wonder-tree is water it and enjoy 


it. That's why leading botanical gardens . . . land- 
scape artists . . . garden editors . . . can't stop rav- 
ing about its indescribable beauty . . . its delicate 


flowers . . . its trouble-free care. Is it any wonder 
that leading experts have hailed it in the most glow- 
ing terms . . . recommended it again and again for 
home-owners who want a stunning display of both 
beauty and shade . . . and with practically no more 
work than a couple of sprinkles a week. 


Shade Tree That Soars 
Up to 2 Stories High 


IN JUST ONE YEAR! 


shade tr 
Entire Year 


Season 
row 
Trees Mu r 


Years OF 


Here's a luxury sight you don't have 
to wait half a lifetime growing — a 
matched pair of showpieces, so 
strong and sturdy you can actually 
sling a hammock between them. 


AMERICANA NURSERY SALES, Dept. JETC-5, 
Please rush me the Super-Growing Shade Tree(s) indicated 
below: 


1 for only $3.95 plus 35¢ postage & handling 
2 for only $6.90 (SAVE $1.00) plus 50e postage & 


handling 
C 4 for only $10 (SAVE $3.80) plus 75¢ postage & 
handling 
C 10 for only $20 (SAVE $6.90) plus $1.50 postage & 
handling 
If after receiving my order I'm not delighted, | may return 
it within 90 days and you will refund the full purchase 
price (except postage & handling). 
‘Amount enclosed $___ PA residents add 6% sales 
tax. Check or money order, no CODs please. 
6400-600 


Picture your patio bathed in the 
cool, fragrant beauty of this show- 
stopping miracle-tree from early 
spring to the first snows of winter 


© 1977 Ameri 


MAIL NO-RISK COUPON TODAY «: 
Caroline Road, Philadelphia, PA 19176 


ies Division of American Consumer, Inc. va 


How's this for a natural archway in 
front of your driveway— twin towers. 
of beauty in less time than you ever 
dreamed possible. 


On orders over $6, you may CHARGE IT! 
(check one) Exp. Date 

[C BankAmericard 

C] Master Charge 
BANK NUMBER — — — — 


C] American Express 


Credit. 

Card # 

Name. 

Address Apt. 4. 

City ______state. Zip. —— 


Own Your Own 
es PROFITABLE LAWN MOWER 


There are 50 million lawn mowers in use today. Each 
requires periodic repair. Foley will show you how 
repair any 

in your garage, tool shed or 


Earn? 87h Hour 


and more. Start in spare 
time; soon you'll have a 
full time business. 


Foley Will Finance You 


No franchise fee; no big 


mall shop. 
For more information send coupon or call Toll 
Free 800-328-8488. Ask for Lawn Mower division. 


K Foley 4 MANUFACTURING CO. 
419-7M Foley Bldg., Mpls., MN 55404 


Please rush me more information about Foleys Mower Program. 


investment. Foley will | 
help you start your own 

business; send you the Name u sil 
complete lawn mower Address -l 
program. City— State 


Generate Quiet Electric Power 
DELIVERS 600 WATTS 
REMOTE HOMES AND CABINS 
SCHOOL LABS - FIRE TOWERS 


deroleclhin RECREATIONAL VEHICLES 


13517 Winter Drive. 
Cresaptown, Md. 21502 


WOU 
WRITE TODAY! 


Let your heart go where the winds blo 
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CLOCK CO. 
Build this 
authentic 

Reproduction 


* Do-it-yourself 
pre-cut kit 


* Solid black 
walnut wood 
* West German 
Movement 


Write for FREE 
Brochure 


WOOD WORLD 


P. O. Box 32 - Dept. 30 
Theodore, AL. 36582 


REAL SWITCHBLADE... 
sutton --- 


COMB! (9 INCHES LONG) 


vus" irs OPENI 


E n 


This is a REAL SWITCHBLADE. The blade is a COMBI! 
Terrific gift item. Novel and practical. Protects comb in 
Pocket. Fine tooth comb is greal for sideburns and 
mustache too) Salistacton is guaranteed. Complete with 
Lock. Only 4.95 «50€ Postage. Two for 10.00 Postpaid. 


SEW KNIFE CO. Box 35246 PS Chicago, I. 60635 


BUILD YOUR OWN 
TRAVEL TRAILER 


For the first time - a fiberglass Do-it-Yourself 
Kit! No welding. Scamp kit includes all parts you 
need and fully illustrated step-by-step as- 
sembly manual. Scamp can be completed in 60 
hours with minimum tools. Also available ready 
to hitch-up-and-go. Ideal for hunting - fishing - 
camping. Sleeps 4. Fully guaranteed. 950 Ibs. 
fully equipped. 85 Ibs. tongue weight. 


Write: SCAMP, DEPT. PS-4, Backus, Mn. 56435 
Rush 12 pg. full color catalog. $2.00 enclosed. 


Name Age. 
Address 

City — — —— State 
Home Phone ( 
Business Phone 


Zip 


Final Triumph Over The Basic Cause Of Overweight 


NOW! THE DOCTOR'S 
PILL THAT HELPS 
CONQUER FAT X. 

FOREVER! _ 


ON THIS PROVEN LIFETIME SLIMNESS PROGRAM 


B 
e D 
HUNGER ON | 
E 


Called the “Total Contentment” pill — it's safe as a 
cough drop, gentle as a vitamin pill . . . yet so effec- 
tive it helps shut off your appetite for hours at a 
time. Meaning: instead of gorging yourself . . . in- 
stead of yielding to hunger . . . instead of battling 
those constant urges for snacks . . . you simply reach 
for a pill instead of fattening foods, and lose up to 6 
pounds of fluid and fat the very first weekend. 

Even more significant as long as you follow this 
medically proven lifetime slimness program, you'll 
never again suffer embarrassing fat build-up for the 
rest of your life — even if you've been hopelessly 
overweight for the last 25 years. 

YES! NOW LOSE 20, 30, EVEN 40 — OR MORE 

POUNDS, AND KEEP IT OFF FOREVER! 

Yes, what you are now looking at is the last ad for 
a reducing product you will ever have to read in your 
life. Because just 60 seconds from now you're going 
to discover how medical science now makes it pos- 
sible for you to lose 10, 20, 30, even 40 pounds — or 
more AND NEVER GAIN IT BACK FOR THE REST OF 
YOUR LIFE. That's right! Lose up to 12 pounds in just 
14 days . . . shrink your waistline up to 3 inches in a 
mere 2 weeks’ time . . . and even more important, 
discover the way to make yourself ENJOY PER- 
MANENT SLIMNESS FOR THE REST OF YOUR LIFE! 
In other words, PERMANENT LIFETIME SLIMNESS 
— FINALLY YOURS. Thanks to this doctor's brilliant. 
program and the TOTAL CONTENTMENT PILL. 

NOW! A LIFETIME OF SLIMNESS WITHOUT 
THE TORTURE OF HUNGER 

How can medical science make this lifelong dream 
come true? It's simple. Because doctors have devel- 
LC ed a remarkably easy way for you to TURN OFF 

EN A RUNAWAY APPETITE any time you want 
JUST LIKE YOU TURN OFF A Light SWITCH! Yes, 
actually command hunger to STOP in just minutes 


Amazing "Meal-In-A-Pill" Gives 
Total Satisfaction . . . You're Sim- 
ply Never Hungry 


VITAL NOTICI 


You must promise to eat. Yes, even though the 
TOTAL CONTENTMENT PILL has the ability to turn 
off your appetite just like you turn off a light 
switch YOU CANNOT GO ON FOR LONG PERIODS 


EATING NOTHING . . . even though you have no 
appetite. Sure, you'd lose weight like crazy . . . 
but the doctor says it's unhealthy. You must eat at 
least two meals a day . . . even if you have to force 
yourself. And he provides you with a way to stimu- 
late yourself so you have a balanced caloric intake 

. no matter how little you care to eat. We urge 
you to show this entire program to your own family 
Physician and see if he doesn't agree that this is a 
medically-sound approach to the problem of obesity. 


Now Shut 
4 Off Your 
Appetite On 
COMMAND 
Just Like You 
Switch Off 

A Light 


.. and make excess pounds and inches disappear 
trom sight so fast . . . that in a matter of weeks 
you may actually need a brand new wardrobe. 


NOW COMES MEDICAL SCIENCE'S INCREDIBLE 
“MEAL-IN-A-PILL” 


The secret behind this miracle program that con- 
quers fat forever is a brilliant new development 
called the TOTAL CONTENTMENT PILL — that ac- 
cording to medical experts is so effective, just one 

pill has the same hunger-satisfying potential as a 
serving of bread, mashed potatoes, or any of these 
filling foods you would normally heap on your plate. 
Yes, one single pill that gives you virtually the same 
“fully satisfied” feeling as a main dish of a delicious 
Sunday dinner . even on people with runaway 
appetites. 

In other words, even before you have those first 
pangs of hunger . . . that maddening craving for food 

. you simply put your appetite to sleep with this 
amazing "meal in a pill". Because just like water 
turns off thirst, this incredible TOTAL CONTENT- 
MENT PILL turns off hunger AUTOMATICALLY . . . 
any time you want! 


e hci LIFETIME SLIMNESS ONCE A 
IEAM — FINALLY A REALITY! 

Best of Hh because it was developed by doctors, 
the TOTAL CONTENTMENT PILL is not only as safe 
and mild as a vitamin pill, but so gentle that the only 
Sensation you experience is that of total satisfaction. 
And the only change you'll feel or see is in the 
smaller size of your clothing! 

YOUR TUMMY FEELS LIKE YOU FEASTED — BUT, 

YOUR WAISTLINE LOOKS LIKE YOU FASTED! 

What does this mean? Simply that from this day 
on, depending on how overweight you are, any time 
you want to melt away 10, 20, 30 — or even more 
pounds ... any time you want to. . . 


LOSE up to 4 to 6 inches off your 
waistline 


LOSE up to 3 to 4 inches off your 
hips 


LOSE up to 3 inches off your thighs 
LOSE up to 4 inches off your 
buttocks 


LOSE up to 4 inches off your 
stomach ... 


instead of torturous diet . . . instead of brutal exer- 
cise . . . instead of battling your will-power . . . you 
just take medical science's new TOTAL CONTENT- 
MENT, PILL as part of this “lifetime slimness pro- 

ram". SHUT DOWN YOUR OLD ENEMY, HUNGER — 
SHUT QUT FAT-BUILDING CALORIES . .'. and for the * 


first time ever, actually make yourself DEFEAT FAT 
BUILD-UP FOR THE REST OF YOUR LIFE — as long 
as you take an oath to faithfully follow this proven 
road to LIFETIME SLIMNESS! 


PROVE EVERY LOST OUNCE ENTIRELY AT OUR RISK! 

So if you are seriously determined to transform 
your body into a new slim, trim you . . . if you've 
finally made up your mind that never again will you 
suffer the problems or embarrassment of overweight 

if you want to see pounds and inches vanish from 

Sight and stay vanished forever faster than you ever 
dreamed possible . . . in short, if you want to take 
advantage of this exciting medical plan that com- 
bines both a doctor's pill and program that makes 
lifetime slimness not a hope but a living reality . . . 
tes take advantage of the no-risk offer described 
elow. 

No one ever again need be even a single ig 
Doer: Why not take THE FINAL STEP and 
rid of all those excess pounds, excess inches Fi A 
THE REST OF YOUR LIFE..Act now. 


LOSE AS MUCH AS 12 
POUNDS IN JUST 14 
DAYS Without A Moment 
Of Ravenous Hunger 


NS Lx 
© 1976 American Consumer, Inc. 


to lose weight fast 
vently with this doc- 
tors amazing program featu 
ing the TCP Pill. Please rush 
the offer | have chet low. 
If not delighted, 1 may return 
it in 10 days and you will n 
fund the full purchase price 
(except postage & handling). 


C] Full 60-Tablet Supply only $6.95 plus 35 postage 
& handling 
C Full 90-Tablet Supply only $8.95 (Save $1.50) plus 
50¢ postage & handling 
C Full 120-Tablet Supply only $11.95 (Save $2.00) 
plus 65¢ postage & handling 
Total amount enclosed $ PA residents add 
6% sales tax. Check or money order, no CODs ple 
CHARGE IT: (check one) Exp. Date — 
BankAmericar (J American Express 
Master Charge 
BANK NUMBER — — —— 
Credit 
Card #. 


Wit 
Address. E > 4$ —— 
State. Zip. 


iv. of American Consumer, Inc. 


EASYDRIVER® - 30 DAY NO-RISK TRIAL 


Twice The 
Turning Power. 


Half The Effort. 


Now a major break thru in hand tools. 
The Easydriver® ratchet tool system. Pat- 
ented ball shaped head with three enclosed 
fust and corrosion proof ratchets gives you 
over twice the turning power of conventional 
screwdrivers or nutdrivers. Just insert shaft 
in one end to drive—other end to loosen 
Interchangeable shafts, bits and socket 
adapters give you six tools in one! Lets you 
handle even the most stubborn screws, nuts 
and bolts. Faster and easier. 
Also solves problems of grip—especially 
greasy hands—since ball allows straight arm 
torque. And with the unique ratchets there's 
no need to release pressure or change hand 
position. 
Easydriver® Truly a tool accepted by the 
professional and ''homeowner'' alike. Over 


750,000 in use today! 


Complete Kit NOW ONLY $14.95 
Postpaid 


Thompsonburg Road, D. 
Londandarry, Vermont 08148 


Full year Warranty 
on G'E. Lexan» 
resin ratchet ball. 


" 


Includes ratene bal, maltruse steel 
drive shaft, 3 industrial grade bits (Phi- 
lips & slotted), 7” 


driver®for 30-days. If not completely 
'etur kit for a prompt refund. 
e rush me . . Easyóriver*itis) at $1495 


includes shipping/handiing. 
FREE brochure. 


include bank & card nos., exp. date & signature. 
Name (Print) 

Address 

City 

Ste. Zip 


White Products Inc., Dept. 03 Londonderry, Vermont 


Free 
Blackhawk 


Films 
Catalog... 


Listing thousands of 8MM 
and 16MM silent & sound films The 
most comprehensive listing of home en- 
tertainment films available and its 
yours free. just write or call today 


Call Toll Free: 800-553-1163 


In lowa Call: (319) 323-9736 
Please mention order #3304 


Blet he 
3304 Eastin-Phelan Building 
Davenport, lowa 52808 


CUT STRAIGHT with 
"STRRTE- 


Use "STRATE-CUT' Cutting Guide with 
any portable circular saw, jig saw or router. 


Extends to 8'6", reduces to 51" for short 
cuts and portability. Clamps to paneling, 
doors and other long work. Make preci- 
sion 90? cuts, tapers, angles, etc. Two 51 

Aluminum sections, connector, clamps 
directions, only $14.95 pp. Send check or 
MO to R.A.K. PRODUCTS, Dept $8, 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis Res 4% tax 
SOLD ONLY BY MAIL. ONLY IN USA 


FACTORY SPECIAL — $289.95 


Manufacturer to you Big powerful 
still in crates fully, "4 LM Brig is & 


delivered 
price to your. 
nearest freight office. 
Order now or send for 
free picture brochure while they last. 


RIDING 
MOWER 


W-ITT MFG. SALES, DEPT. M 
407-8 Lillard Rd., Arlington, Tex. 76012 817/461-2751 


QUARTZ 


Design your own world's most ACCURATE CLOCK. 
with CORDLESS clock works. 
COMPACT 274"x25/16"x1-1/16" 
4 %6” stem. Stem to corner radii 
Ly á 1.5”, to fit most dials. Replace 
ugly cord or inexact cordless, by 
PRECISE ONE - BEAT - PER - 

SECOND movement, 
GUARANTEED for ONE YEAR 
(not six months) to keep time within 
ONE MINUTE; No other move- 
ments (wound, transistor or quartz), 
can match this guarantee! 

For top performance, quality clock 
makers worldwide continue to depend 
on tens of thousands of Chronoquartz, 


One works $19.95 + $1, two for $38 ppd. 


BANKAMERICARD & MASTER CHARGE ACCEPTED. 
Order today or write for data. — CHRONOQUARTZ CLOX 
P.O. Box 1447, Dept. PS-4, LaGrange Park, lll. 60525 
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ASSEMBLE 
KIT. 
2355... 


FOR 4 FOOT DIAMETER STAIR. 


OTHER DIAMETERS FROM 3'6' TO 

6' AT COMPARABLE SAVINGS. ALL 
STAIRS ADJUST TO FLOOR-TO-FLOOR 
HEIGHTS OF 8 12" TO 9'6 


PEOPLE WHO'VE LOOKED 
EVERYWHERE TELL US THERE ISN'T 
ANOTHER SPIRAL STAIR AROUND 
THAT TOUCHES OUR 
COMBINATION OF PRICE AND 
QUALITY OF MATERIALS AND 
WORKMANSHIP. WE BELIEVE IT! 


CALL OR WRITE FOR FREE BROCHURE: 


etd 
© the iron Shop 1977 


THE IRON SHOP 


MANUFACTURERS, 


FREE! no risk 


ao clay trial... 


AEMONA of Profit 
Making Possibilities 
pne Nem Expanded 


Malcolm J. Roebuck, British born 


tool & die engineer and developer of 
BADGE-A-MINIT, supplies the details 

of his invention that has revolutionized 
the button industry. Now, the 
equipment for making all of these 
badge related products are available to 
you at a fraction of the previous cost. 


C9 


DURI A QAI 


Soda 
every School, o 


Business or 

local Groupin 

commu- 
Supply your customer 


your 

nity with custom made 

buttons to identify organization mem- 

bers or to promote local events. Also, 
create photo mirrors, pendants, key chains, 

or get in on the profitable rack merchandising ot 
timely slogan buttons from our fabulous FÜN-PAK 
Assortment. Work only where and when you want to and 


Com; 
Complete System 


System Contains: 


Precision engineered hand die press, color coded 
dies, 25 assorted badge parts, pendant and key chain parts, 


BADGE-A-MINIT is sold on an uncondi- 
tional money back guarantee of satis- 


sample rosette, FUN-PAC 50 slogan assortment, sample sheets of 
our exclusive BUT-N-TYPE dry transfer lettering, sample sheets of LAZ-R- 
Oe sed as teat hecho fer badges, pendants, etc., and fully illustrated 


make up to $25.00 per hour or more! 
$3995 


faction, or return within 10 days and 
owe us nothing. See below. 


Cash in on the Big Demand for Buttons like these: 


Your BADGE-A-MINIT System can put you into the profitable badge making 
business in your spare time. As the name implies, even a child can make high 
quality badges, pendants, key chains and photo mirrors in about as much time 
as it takes to put on a pair of shoes and socks! It is portable and will go wherever 
you want to take it: banks, motels, retail stores, photo studios, meetings and 
‘conventions, shopping malls and flea markets. Virtually every club or 
organization, business and corporation are potential customers of either a. 
complete BADGE-A-MINIT System or badges that you make and supply. You 
profit either way! 

Figure your typical profits with this example: Your first order for 250 one 
color badges with us supplying the printing, will cost you $47 50 plus a $5.00 art 


FUN-PAK AWARD ROSETTES PENDANTS 

Get in on the profitable Create award and Now, the 

rack merchandising of celebration regalia, 5 lucrative Jewelry J 
clever slogan buttons like brilliant colors, 3 sizes market can be 

these, 100 Fresh designsto for making memorable yours with 

choose from. awards. Pendant parts. 


SLOGAN BADGES 
Promote your 
cause. No finer 
werte cona 


BADGE--MINIT, LTD, Dept. PS-47, Box 618 Civic Industrial Park, La Salle, Illinois 61301 


O,Nes, 1 will evaluate the BADGE-A-MINIT system. If 1 or my firm 
wish to purci the unit, | will pay your invoice amount of $3995 
Plus $225 shipping at the end of 10 days. If not, | will return the 


ipi 
unit intact, keeping the badge parts we may have ‘used, owing noth- 


charge. if you sell the badges for 50e each, your gross profit will be $125.00! 
Your net profit on materials would be $72.50. That's more than twice the cost of 
the BADGE-A-MINIT System! And that's only the first order. Buttons are in 
demand and you can supply them quickly and at a competitive price with larger 
button suppliers. 

We are so certain you will find the BADGE-A-MINIT to be the most profitable 
home opportunity business of its kind, we will send you a complete unit for your 
evaluation on approval. Try it for 10 days; if not delighted, return it less supplies 
you might have used and owe us nothing. Send authorization form today while 
offer stil applies. 


PHOTO MIRRORS 
B nemen ideal favor for women's 
bue Profitable purse mirrors 

with a loy rr 's photo makes a 


AUTHORIZATION FORM 


DATE 


BUILD THE LIFESCREEN, 
BIG SCREEN COLOR TELEVISION 


THE CREATION OF BIG SCREEN TELEVISION 
OFFERS 


FREE 


COLOR CATALOG 


A NEW DIMENSION IN TELEVISION VIEWING 
* Sporting Events Are An Experience As Exciting 


As Being There! 
* Movies Are Seen The Woy They Were Meant To Build Your Own 
Be Seen! Grandfather Clock 


* Pong And Other Video Games Are More Exciting 
Than Ever! 

* Can Be Used With Video Tape Playback Equip: 
ment! 


FITS WITH ANY DECOR - YOU CAN NO ELECTRONIC SKILLS REQUIRED 
CHOOSE ANY TYPE WOOD OR FORMICA 
The LIFESCREEN® TV was designed for the Do-It.Younelf enthusiast 
THAT MATCHES YOUR FURNITURE who wishes to have the enjoyment and excitement of a professional 
Big Screen TV but refuses to pay the 51500 to $4000 and higher prices 
that most major manufacturers charge for this luxury 


starting under 
$20 


(Including West 
German Movement) 
* Do-It-Yourself 
Case Kits, parts 
pre-cut 
Solid 34" Black 
Walnut, Cherry, 
Mahogany, Oak 


FACTS 
The special LIFESCREEN® lens and front 
surface mirror supplied by Extron are the -— HOW TO ORDER COMPONENTS 


mememe The LIFESCREENG Lens and Front Surface 
mirror can be ordered from Extron. 

The Kodak Ektalite Screen can be purchased from 
a local Kodak retailer for about $100. 


Same type used by major big screen tele- 


The Sharp 13" Model 13A21 Color TV can be pur 
TATIONS NOW FLOODING THE MAR. chased from a local Sharp retailer for about $300, Solid Brass 
OF BIG SCREEN TELEVISION. Extron can supply you with the screen or the } Movements, Dials 


television for the prices quoted above. 


Finished Clocks 


E 


Kodak Ektalite screen (recommended be- 
e it is 16 TIMES BRIGHTER than a osm 

flat matte surface and 6 TIMES BRIGHTER 

‘than most flat beaded movie screens) is the 


If you now own 2 portable color TV that has a bright, Direct Factory 
color pure picture, IT MAY BE ACCEPTABLE with i 

tame used by major big screen television minor alterations. DETAILS WITH PLANS. prices 
manufacturers, The Ekt 


t sereen is made 
of a special treated to HOW THE LIFESCREEN, — START BY ORDERING YOUR PLANS TODAY! 
PROJECTION SYSTEM WORKS 
ati w : Don't be discouraged because. this is a kit! This system when built according n 


_insretions s every hit as god ex he projection TV's onthe market lode. 
WRITE FOR FREE COLOR CATALOG: 


ther ner Exton LIFESCREENs Projection Synem 8831 Sunset Biv, W. Hollywood, CA. 90069 1 
Y ond directionally selective 


VR eae Rush Me one set of LIFESCREEN® Dept. PSA77 1 E R 
duerme tat exexptonaly ep | Clem Re is one compie oet ot L 


r 
i 
I 
1 
i 
[i 
m Ee | 
I 
I 
1 


1 
S cambe uted wit erwies mense | O vere UmEPMR ror S | CLOCK COMPANY 
[rr LET] LJ LIFESCREENs From Surtece Mirror @$20.00 () Enciomd i Dept. 932, Fairhope, Ala 36532 
M pion F.O. B. Pastory 0 Coane tomy eredi ond l . 932, ! 
^ ieu We telo do noted | NE a aei || [WORLD'S LARGEST MANUFACTURER 
mer enion wm dono | Mme — ene 3 OF GRANDFATHER CLOCKS 
1 


CLEANS ONE TO 
EIGHT SPARK PLUGS 
IN LESS THAN 1 MINUTE 


Only ES : A new Heavy Duty Spark Plug Cleaner which cleans 
$ up to eight Plugs simultaneously, improves plug per- 
à 1 9.9 5 formance, extends plug life, lowers operating costs and 


$ reduces Air Pollution. A necessary addition to your 
tune-up equipment. Attractively priced at $19.95. 


rs — The new Elco-8 utilizes a new technique of 
> re-circulating abrasives through a high 

WV speed impeller to effectively 
) * discharge millions of abrasive 
particles at 10,000 surface feet per 

IT . minute for a thorough cleaning. 


Lt Guarantee: 30 day satisfaction or money refunded, 


plus $1.50 postage 
and handling 


n 
ELCO INTERNATIONAL, Ltd. 
3719 Warren Ave., Bellwood, Ill. 60104 
Please send me the sensational new Elco spark plug 
cleaner. Enclosed is [] check; [] money order for 
$19.95, p.us $1.50 for postage and hand.ing. 
(Illinois residents add 596 tax) P.S. 477 


HIGH TORQUE, 
12 VOLT DC, 
MOTOR PLUS L 
RUGGED CONSTRUCTION TO 
PROVIDE COMMERCIAL QUALITY FOR 
THE DO IT YOURSELF MECHANIC 
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Name. 


Address. 


City. 


State. Zip. 


Wi FREE! POWERFUL MUSCLES FAST! 


gest, on trimming the waist with 
modern methods—fast! FREE BOOK!! 
niversal-K, Box 6694, Detroit, MI 482408 


ect for display, MONEY BACK QU 
"or COLOR CATALOG ol over 69 dilerem. models 


S 
ENERGY 


SHOP BY MAIL 


Big Job 
Tractor Kit 


Great 

traction, power. 
| Bull your own 16 hp 

tractor. Factory direct savings. Field 

proven, 30 attachments — mower, snowblower, 
garden tools. 12-pg. Catalog — 50¢; build-it-your- 
Self Plans — $6.00 (refunded on any purchase). 


Ls 


Plant from used parts. Will oper- 
ate lights, power tools, heating 
units, brush-tpe elect. motors, 
plus charge batteries and arc 
weld. Ideal for boats, campers 


Combo Hunt and Throw Knife. 
Double rugged for the trail and 
the target range! Razor-keen! 
Precision steel construction for 
durability, and balance for ease 
of handling and accuracy. Includes 
sheath. First time offered at incred- 
ibly low $2.45. Add 50¢ for shipping. 
Remit $2.95 total, check or M.O. 
LONGFINGER Dept. E. 
P.0. Box 1117, New York, N.Y. 10023 


BULLET 


TRANSFORM YOUR VW 
into A UNIQUE-PICK UP 


amm 


* One weekend home installation using hand tools. 
* No torch cutting, welding or mechanical changes. 
$ Kit includes molded body parts & all needed hardware. 


Send $1 for information & color brochure 
$5 for instructions & templates 


DEPT.PS 312 EAST 17TH 


DOMUS kansas city, MO. 64108 


SEND THIS COUPON 

Name 
| Address. 
City/State/Zip. 


l FOR THIS CATALOG 


SAVINGS TO 
90% ON i 
GOVT. SURPLUS 


* Electrical 

* Mechanical 

* Hydraulics 
| e Marine * Auto * Har 


0¢ for catalog or $1 for extra-fast delivery. 
Sentiening ‘customers world-wide since 1945 


AIRBORNE SALES CO. vert. ps7 
8501 Steller Drive, P.O. Box 2727 
l Culver City, Ca. 90230. Since 1945. 
m— A å mo A å 


THE PORTABLE 
HAND, 


At last. there is a holding device 
useable almost anywhere. 
HOME - AUTO -WORKSHOP 
All angle ball & joint connections. 
Steel construction - Replaceable clips 
also serve as heat sink - Soldering, 
ing, Jewelry & Modelmoking. 


Join clips together 
for grasping 
heavy objects. 


SPYDERCO RO. Box 3517 Redding, Calif. 96001 


An exciting, new magazine! 


Personal 
Computing 
? R 


GA 


If you don’t have your own computer by now, chances 
are there’s one in your immediate future. Personal 
computers are now being sold at about the price of 
home stereo systems. Experts project that 1,000,000 
personal systems will be up and running by 1980. 


PERSONAL COMPUTING will serve as your guide 
into this exciting new technology. We'll provide you 
with all the up-to-date information on new computer 
products, computer clubs, computer stores, and impor- 
tant personal computing events. In addition, each issue 
contains easy-to-follow, nontechnical articles on com- 
puter programming and computer jargon. These 
articles illustrate how you can use personal computers 
at home, school, and work. 


Get your FREE issue now 

Fill out the subscription form below, and we'll send 
you a complimentary copy. If you don't agree that 
Personal Computing is everything we say it is, 
simply write ''Cancel"' on the invoice and return it 
to us. If you do want to subscribe, simply pay the bill. 
In any case, the first issue is on us! 

A one year subscription to PERSONAL COMPUTING 
is just $8.00 


Please enter my subscription to Personal Computing. 
understand that the first issue is free. 


' O Bill me O Enclosed is mycheckfor$. —  . 4 
' O BankAmericard O Master Charge D Am Express 1 
$ Credit Card # 1 
a Credit Card Expiration Date 0 |» 
1 Name (print) 1 
Li 

Address ' 
L 
1 City 1 
Li State Zip 1 
i Note: PERSONAL COMPUTING is a bi-monthly , 


publication (6 issues per year). Rates: $8/year in the 
United States. Mexico and Canada: $10 surface mail 
and $12 airmail. All others: $26 airmail. ' 
i PERSONAL COMPUTING/167 Corey Road, Brookline, MA 02146, USA  , 
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CRAWLER TRACTOR 


FIRST ALL-GEAR M AG NATRAG 
PRICED FOR , 


HOME USE 


Assemble Struck Kit 
for Serious Gardening, 
Landscape Projects, 
Efficient Snow Removal 


tions. 


r-- 


C Plans for fabricating Struck Tractor (specify Magna- 


Print your own with this simple copier! (Actual 
30"x42" copy show! Dry process print paper requires 
no inks or plates. tures quick wood construction 
using common hand tools (no motors or gears and only one 
standard light fixture). Order Kit 22A 

blue line print paper 


fting/Reproduction techni (How to copy tyi 
photos, etc.), Paper discount price list. Enclose $4 plus$1 mailing. 
Affillated/Research Companies, Box 12752, Seattle, WA 98111 


GAIN WEIGHT? in7days 


my method of DYNAMIC-TENSION 
starts giving results you can 1 
feel and your friends will 

notice. Bi f useful muscles. 

Gain weight, if needed. Lose. 

“pot belly." Send your name and 

address for 32-page book—FREE. 

CHARLES ATLAS, 49 West 23rd St., 

New York, N.Y. 10010 Dept. 10 


Full track Magnatrac outpulls, outpushes, outworks 
Wheeled garden tractors especially in slippery condi 


STRUCK KIT, Dept. PS47, Cedarburg, Wis. 53012 
C Catalog showing Struck Tractor Kit construction & 


Name 
Address... > 
City, State, Zip — 


CLOCK LOVER'S 
HEADQUARTERS - USA 


Largest selection of kits, movement: 
ware for grandfather, grandmother, wall, 


shelf, school and novelty clocks. 


UNIQUE 100 PAGE CATALOG 
Send 50¢ today for Clock Catalog 


CRAFT PRODUCTS COMPANY 


Dept. 2 St. Charles, IL 60174 


Kit type tractor (can be easily assembled on a 


weekend) saves you money (buy factory direct). 12 or 
16 hp., 4 speeds forward and 1 reverse. Over 30 
Mera attachments incl. moldboard plow, dorer 
blade, 
front-end loader. 
our lower cost, highly popular Mini-Dozer. Both Trac. 
tors offer you great odd job and resale opportunities. 
Send now, to: 


snowblower, mower, tiller, hydraulic or electric 
Similar attachments available for 


- ------------4 


uses (specify Magnatrac or Mini-Dozer) — 50g. Both 
catalogs — 756. 


trac or Mini-Dozer) from local materials — $6.00. 
Both plans — $9.00. (Refunded on any purchase.) 


NEED THREE PHASE POWER 


‘The “THREEPHASER” allows you tooperatethree Quy 
phase motors thru 7⁄4 horsepower from 20 voit 

ingle phase power sources. Rugged — heavy dut: 

ee, M 
Sathifactory service. Free literature on request. Thousands 
of Satisfied users. Distributorships also available. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, Box 465C, Maitland, Fla. 32751 Tel. 305-862-3038 


FOR © KITCHEN 
e WORKSHOP 

* CAMP 

TRAILER 

* BOAT 


- Solve 
HANG-UPS 


For gift or use anywhere. Magnagrip Mark X 
holds metal kitchen or shop tools magneti- 
cally in sight, safely, orderly. Handy, compact. 
Mounts easily on any surface. Styled in 
white. Gift boxed. For kitchens, shop, camp, 
trailer. Money-back guarantee. 


$5.95 p.p. each. 
Complete Catalog of Magnagrip and 
Magnabar items available on request. 


Phelon Magnagrip Company, Inc. 


East Longmeadow, Mass. 01028 
Send check or M.0. to Dept. B049 


but hours. 


low you invest those hours determines 
how and whether you will succeed in your life's 
goals. You use your good common sense to aid you 
in making a financial investment—why not use it to 
invest your life’s hours? You have absolute control 
over how you will invest ior time. Invest it in 


learning about yourself— for it is self knowledge 
that will serve you best in achieving your own suc- 
cess. The mind acts according to its own concep- 
tion of self. Do you think enough of yourself? Do 
you have faith in yourself, self confidence and self 
respect? These qualities are the key in achieving a 
positive self image, and lead to personal success, 
Whether it be your job, your family, or other per- 
sonal goal. 


A Complete Personality Report 


For Men and Women in All Walks of Life 
Personal Success Unlimited prepares a person- 
ality report to aid you in reaching your goals. For a 
modest investment of just $29.95, Personal Success 
Unlimited will provide you with in-depth informa- 
tion on your personality. Just complete a set of 
uestionnaires at your convenience and return 
them to us. You wifl receive your Personal Success 
Report, which contains profile charts, descriptions 
of your personality traits, and identifies your assets 
and areas for possible improvement. Your 35-page 
report is handsomely bound in a durable cover for 
continued use. You must be totally satisfied, or 
your money back within 30 days. 

Whoever you are and whatever you want out of 
life, Personal Success Unlimited will assist you in 
understanding your personal potential. Then you 
can take the steps necessary to achieve your goals. 
Don't let the future slip through your fingers like 
sand. Send or call for your Personal Success 
Report today. 


$2955 Can Change 
Your Life 
Invest in your future—learn how to 
achieve personal success and happiness 
through an improved understanding 
of yourself. uv Z 
TOLL FREE 24 Hrs. f 
PHONE ORDERS: 
1-800-325-6400 
In Missouri, Call: 
1-800-342-6600 


MAIL TO: 
Personal Success Unlimited 


A DIVISION OF WINSLOW RESEARCH INSTITUTE 
1405 Civic Center Drive 
Santa Clara, CA 95050 


Please send me the Personal Success forms immed- 
iately, which I will complete and return. I under- 
stand you will mail my confidential report within 5 
days. My only fee for all services is $29.95. 

Pst Enclosed is my: C] check [-] money order 
[jBankAmericard [ Master Charge 


Charge "Y: [Œ Diners Ciub ^ [American Express 
Card # Exp. Date 

Signature 

Name 

Address. 

City State. Zip. 


* SAVE GAS!. SAVE on TUNE-UPS! 


MODERNIZE and Bring Your Car “UP-TO-DATE” 
with the MOST EFFICIENT Ignition ever invented! à Uu 0 u S 


for greater SPORT and EASY Cruising 


most CAREFREE without mechanical burdens and VERSA- 
TILE with paddle, motor or sail. You GLIDE securely and 
completely relaxed in EXCLUSIVE swivelback COM- 
FORT. Enjoy balanced high & low seating, as camping 

construc- 


HE The “XR.700" is a COMPLETE LY NEW Ignition System that 
replaces the efficient Breaker-Points and Condensor with a highly 
RELIABLE Infra-red” Light Beam which CONTROLS 

i Sohd State POWER MODULE. This new 
ion produces the HIGHEST ENERGY, Longest 
Duration Spark of ANY Ignition System manufactured TODAY! 
3K CUSTOMERS REPORT: "THE XR-700 MORE THAN PAYS 
FOR ITSELF and KEEPS ON SAVING MONEY with 
X INCREASED “GAS-MILEAGE” up to 30% 
K ELIMINATING COSTLY "TUNE-UPS. 
X IMPROVED ENGINE PERFORMANCE! 
* QUICKER STARTING IN ANY WEATHER! 
X FASTER ACCELERATION...SMOOTHER RUNNING! 
* PLUGS LAST UP TO 4 TIMES and LONGER! 

Me THE XR-700 has NO moving parts to wear out...never needs 
‘adjustment! Engineered to QUT LAST Your Car.. So RELIABLE. 
So PERFECTED.. that we give you a LIFETIME WARRANTY. 

FREE Repair or Replacement” for as long as you OWN the Unit. 
even if you change Cars, we will supply the necessary Parts FREE 

3 FITS ALL ENGINES.. Domestic or Foreign...4, 6 or 8-Cylinder 

3 EASY INSTALLATION... Completely Factory ASSEMBLED! 


Thousands sold at $59.95 $3935 
æ NOW... ONLY.. (Cal, Res, ada Tar) 


THAT'S EVERYTHING... INCLUDING POSTAGE & INSURANCE 


3k SAVE! ORDER FACTORY DIRECT! 
Send Check or M/O, State Car Make, Year and No, of Cylinders, 


a MASTERCHARGE or BANKAMERICARD Cardholders 
Order by TOLL FREE PHONE (800) 4236525 Ext. 3 


^. CALL or WRITE for FREE BROCHURE 


a BX 3je America's Oldest and Largest Manufacturer 
(db ‘of Opto-Electronic Ignition Systems. © 
> ALLISON automotive co 


1287— PC, East EDNA PL., COVINA, CAL. 91722 


maximum SAFETY . . . highest on National Re- 
cord. Quite INEXPENSIVE in EASY KITS 
or Factory built rigid PORTABLE for 
avto-top or travel-smart FOLDING 
type to fit in trunk. Essential for ex: 
Ploring, scouting, racing, excellent 
fishing, hunting, for your exqui- 
site Recreation & graceful ac- 
tion amid natural splendor 
of rocky streams, 
Whitewater, — lakes, 
marshes, surf & 
open Sea... 
unlike "any 
other! 


| 1 
YACHT-SMART SAILING | ^PPRESS 
[BIG DACRON sail Rig $169 icm 


BASEMENT TOILET 


Flushes up to existing sewer o 
tic tank By powerful. self-cont Let Belsaw prove YOU can 
Pump operated by’ normal water 


ressure. No digging up floors. Clog |. Earn Up To 


sily installed. Maki 

into game room, 

, 1 apartment with private bath. Financing a 
1 : Write for free literature. 


SANDERS, Dept. J-26, Box $2102, Houston, Tx 77206. 
TRUSTAN 7 “AMAZING” RADIO MIKE TALKS TO ALL RADIOS! 
RUST 


CONVERTER 


Rust Elimination Without 
Scraping or Sanding FULLTIME 


Why in today's economy should you let rust eat | SHARPENING BUSINESS ! 
your money away. Why watch your car, tools, sheds, . 


block “or more 
ditions, Praetie 

Says, Guaranteed to work-—1 year service 
Guaranteed. 


SEND ONLY $3.00 
ry 


etc., rot away forcing replacement. You risk nothing by acceptin 
SORTE On our ias oier to so how easly 

It can be stopped with the revolutionary new ananas, sot 30-DAY you can turn your 

chemical treatment "Trustan 7" convertor and pro- sr Right in your own com- EL. 

Victo munity. Turn out sp 3 stamps Tor 

Thi tad id but Ei sine. W EE et 

rous acid or a coverup, but a i dur famous A 

Sees E oc paliar E ttan Sak malas, Writ UEM how instruction est You up to 


newly developed and patented product that elimi- 
mates existing rust with a simple brush application. 
All you do is apply ""Trustan 7", overnight it breaks 
down the rust at the atomic level stopping it dead 
while establishing a shield impervious to air and Send for all the facts! 
moisture, Unlike other products the elimination is vom MM our Free Book tells 
visible because when conversion occurs the red how to start a profit- 


rust is changed to blue/black. Do it yourself! Use ordinary d able, time home 
` l Sand fo blast away rust, T sharpening ` Dusine: 
corrosion, paint and graft how we help you grow; 


Rubber Stamp Div., 1512 Jarvis, Dept. 8-1-GD, Chicago 6202 


The surface can then be painted with paint of your 


choice and the manufacturer guarantees to refund from anything. Easier, quicker " how we'll finance you. 
s b than sanding, chipping or 

full purchase price if rust breaks out within two chemicals. Or fill with hot BELSAW SHARI 

ears. water and detergent—biast 

weal egeris igi aine : No Obligation...No Salesman Will Call 

Order today and stop watching rust eat a hole in furniture, siding. etc, Dozens * YES BELSAW, 708A Field Bldg, Kansas City, Mo. 641 e 

blast . z " 

your pocket. Only $39.95. postpaid. , please send me the FREE BOOK that gives full details. 

7 or. container will eliminate 50 square feet of Hood $2.95. Check or M. O. 

rust. Send $4.25 (includes postage and handling) Requires only teet — 


te 1/3 HP Compressor (Min.) 


THOMAS PRODUCTS CO. W. R. BROWN CORP. 
Dept. PS-8 
Eox 189 
Succasunna, N.J. 07876 


2633 N. Normandy, Chicago, IL 60635. 
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WHEN YOU BUILD AN 
M&S CLOCK... 


ally 


IS THE DIFFERENCE! 
NEW 32-PAGE COLOR 
CATALOG shows 19 authentic 
antique replica floor, wall & 
mantel clocks plus the fine 
woods & imported movements 
to build them. Send $1 for 
catalog & 1 of the following 
plans to build (check): Grand- 
father O Grandmother O 
Steeple O or School O clock. 
CATALOG ALONE 50¢ 
MASON & SULLIVAN 

Dept. PS47, Osterville, Ma. 02655 


Start your own 
money making business 


ahy pilae i 
YOU Can Do It Too! 


al Life 


m Tells how you quichly 
trai to be your own boss 
i05 in a profitable Sparelime 
oF Fulltime business ot 


Accredited Member, 
‘onal Home 
"TRAY Study Counci 


NORISK BELSAW INSTITUTE 
[^7 TRIAL! ‘118A Field Bldg. 
RUSH COUPON! Kansas City, MO. 64111 
There is NO OBLIGATION and NO SALESMAN Will Cal 
FREE! LSAW INSTITUTE 
118A Field Bldg., Kansas City, Mo. 64111 
Keys to your Future." 


BURGLAR KING” 
AUTO ALARMS 


PREWIRED @ EASY INSTALLATION 
© NO HOLES IN FENDER 

At last a professional patented car alarm system 
from the nation's leading manufacturer that is 
easy to install in minutes. System works auto- 
‘matically when ignition key is removed. Factory’ 
assembled, PN ed pre-tested, no splicing; 

ts 5 


(100+ DCB Protects doors, trunk, hood. 
and ignition. Only 2 wires to attach, no door wir- 

ing necessary. Full money back guarantee. Major 
bank charge cards accepted (signature, number 


and expiration date required). So order today! 
Specify make, model and year of car. 
$39.95. Send money order or check, (no C.O.D.).. 
Include $2.50 for postage and handling, plus 5%. 
for Illinois residents. * 

Yo. BURGLAR KING CORP. Es 

A Better Business Bureau Member e 

4400 W. Lake Ave., Dept. PS, Glenview, IL 60025 


Unadorned 
power tools 
...they do the 
same job as tools 


costing up to 5 times as much. 


We skipped the chrome to save you money...but 
dig not, skip anything, on performance. ‘Actually, 
we skipped more than just chrome, we cut out 
every costly frill that wasn't absolutely needed. 
Our tools are not exactly flashy. We 
are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools have been 
praised over and over again. 


of their low prices, our tools full 
scale and offer full performance and 
recision. 


IERE'S HOW WE DO IT... First, we don't claim our 

tools should sell for five times the price! Just that 
our tools do the same job...with the same accu- 
se and speed. will last at least as 
IT tools cost to make and are sold 
diré. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
we no magic, lets be specific: 
SIMPLICITY... AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS... You e a 
yet we offer a double guarantee backed by 
ir-old company with millions of satisfied cus- 
asand hundreds of orders pour in daily. 
LARGE VOLUME . . Our own f. ndry and large mass 
production facilities plus large buying power all 
work to keep cost: 

STANDARD T m 


gns use standard hard- 

jer possible. By aviod- 

Ing custom-m parts we pass on tre- 
Xk @ mendous savings to you. 

you are looking for power tools 

that perohm like units” coating many 

times our low prices, order today and you'll be one 

step closer to many hours of woodworking satisfac- 


tion, 2g Le 
JOINTER-PLANER ;.;.; 5:27:50 


round adjustable tables. For planning. joints, bevels, 


Cuts to 36° depth. ance adjustable 0° to 50". Steel 
nives, dual guards. Use any mo- i 
tor. Precision ball be i he 


trial model, $10.00 
ibs., f.0.b. factory. 


T 


MS 


TWO GUARANTEES 


10-DAY MONEY BACK GUARANTEE 


Pay the return shipping charges. 
10-YR. FULL SERVICE GUARANTEE 


te for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
Ath & Spring St., Royersford, Pa. 19468 


HOO LAN 
AMERICAN MACHINE & TOOL CO., 


Dept. P547, 


O 8" Power Saw at $34.70 
Standard Rip Fence at $4.50 
Long Cabinet Rip Fence al $6.50 
L] Ball Bearing Spindle at $9.50 
O Belt Sander at $33.00 
Disc Sander Attachment at $12.50 
Mitre Gauge for Sander at $2.95 
O Jointer Planer at $43.80 
O Ball g Spindle at $10.00 


NAME 


M MAKAMO Nata rtan) 
Royersford, 
Please send me the units checked. Fayment in full enclosed $. 
$5 deposit each item enclosed, balance C.O.D. 
unit within 10 days for full refund. No questions asked. 


g 3 
NOTE: Take advantage of these same low prices 
at our Royersford factory showroom at 4th and 


Spring Sts. (9 to 4:30 weekdays, 9 to 12 Sat). 
Brand new QD electric motor 
developing full 1 h.p. 17 Ibs. (Purchased 
separately, $34.85). With a^ seogp 
AMT machine here. 29 

POWER SA B" tilt arbor saw . . . cross- 

culs, rips, mitres, cuts, 
pound angles, dadoes, coves, moldings. Completely 
mbled with ground cast iron table, 
, splitter, mitr 

motor. Rip fence for 

sier work alignment. $4.50 add'l 


Il bearing model. $9.50 add'l. 
Takes 4 h.p. motor or larger, 


FREE OFFER, 
cabinet base plans, . . . 
with one piece of 34" plywood, convert 


your $34.70 saw into a floor model with 
a huge 27" x 24" top. Takes cabinet rip 
fence, $6.50 add'l, 


al 
includes 4" x 36" d 
or larger motor. V.pulley drive 
and multi-purpose drive spindle. 
Disc, sander mur EID 


Ey hee ‘tobe io sq qon 


WOOD LATHE . 


Sturdy cast iron 
Leve on tail stock, 
two-speed | pultey, | fits 

r. 3 


seconds. 
belt. Uses ' 


6" swing. Same pre- 
tision and spi $40 
with tubular steel bed. 


atoy $1980 


Industrial 
job 


12* swing. 
does same 
$75 units. Tubular steel bed rails, screw action 
stock, 3-speed pulley. Use any motor. 

turning 


$2.50 addi. 30^ lbs. 
fob. toy. SA ATO 
SET OF 8 TURNING CHISELS $18.00 


DELUXE BALL BEARING 4° WOOD LATHE 


12" swing, similar to 4" model with heavy duty, doul 
shielded, lubricat 3 high speed 


lurning chisels, $6.95 a , 
$2.50 add'l. 30 Ibs., f.o.b. 35410 


wood SHAPER KI Makes beads, coves, 


moldings, tongue- 
and-groove joints, etc. Accurate cuts at high speeds. 
Sealed greased-for-life ball bearings. 


Less wood. Takes !4 h.p. motor or lar- 
rer, standard cutters. Optional hold 
lown assembly, $3.95 add'l. 9 Ibs., 
f.o.b. factory 30585 

BUY DIRECT 


--.USE THIS HANDY 
ORDER COUPON 
NOW 


19468 
must be fully satisfied or will return 


G.E. Motor [] $29.90 (with other item) 
C] $34.85 (purchased separately) 
LJ Wood Shaper Kit at $25.95 
L] Opt. Hold Down Assembly at $3.95 
D 6" Swing 3' Lathe at $19.80 
[ 12" Swing 4’ Lathe at $44.10 
O Deluxe Ball Bearing 4^ Lathe at $54.10 
D Face Plate $250 any Lathe 
Lj Turning Chisels $6.95 ) above 
Lj SET ors TURNING CHISELS $18.00 


ADDRESS. 


cr 


TY. 
anni 
208 | POPULAR SCIENCE 


| (Print For Profit 


ionery, Advertising, 
merde eet eniin d 
QSL cards, greeting, sympathy, 
prayer cards, etc. Save money. 
Print for others, good profit. 
Have home print shop. Pays for 
itself in a short time. Sold direct 


^ from factory. Easy rules sent. 

We supply everything. Send 25¢ 
for catalog. 
77-CP Meri 


Kelsey Presses Dept. 77- 


À MALL IEIS Meriden, Conn. 06450 


COUPON TODAY 
1 enclose 25c send big catalog and free sumples. 


Name. 


Address, 


City. Zip. 


ELECTRIFY YOUR BIKI 
PEDALPOWER exciting new bike drive tames 
tough hills. Be independent. Shop when you 
want. Fits all Bikes, Adult Trikes. Installs 
in minutes. Thousands sold. Recharges 
overnite. Travels 100 miles for a dime. 
Send for FREE illustrated booklet. 
GENERAL ENGINES CO.. 

5323 Mantua Blvi., Sewell, N.J. 08080 


Leathercraft Catalog 
of Kits, Supplies 


Explore the pages of a Tandy Leather 
Catalog and discover the world of 
leathercraft! The catalog has everything 
you need for designing and making a 
collection of leather handbags, wallets, 
moccasins, belts and much more 
send the coupon below for your free 
Tandy Leather Catalog today or call: 
TOLL FREE 


Tandy Leather Co. 
2808 Shamrock, Dept. CPS8 
Fort Worth, Texas 76107 


Address 
City 


State 


STAINED 
GLASS 


RENE ponis 
eu ied kits, tools, 
ideas, ks, and sup- 
plies. 
BIG UE KIT 


PORTABLE STEAM CLEANER 
“Steam in 60 Seconds” 


Lawn 


lire box, coils. Uses liquid soap, 
propane fired. weight 120 10s. 


water pressure. 
WEDCO MFG., INC., Dept. S-5, 
Box D, Jackson, Wyoming 83001 


From ENGLAND on tools 


ACCESSORIES, 
How to make and Use Them . . $3. 
MICROMETERS, SLIDE GAUGES & 
CALIPERS ... eere. 
ELECTROPI 
AMATEUR 
HOW TO W 
making a lot of your own tools . 
SECRETS OF SHIPS IN BOTTLES 
FOUNDRYWORK FOR THE AMATEU 
BEGINNERS WORKSHOP all you need to 
know to set up a metalworking shop 
VIRGINIA building a live steam loco- 
motive you can ride behind 
CLOCKMAKING FOR THE AMATEUR on how 
10 build a Grandfather movement . .. $9.95 
The GIANT 1977 CRAFTSMANSHIP CATALOG 
4 pages of books, tools and projects 
[__FREE with any order, otherwise. -. $1.00 


PAPERBACK 


609 E. Davis $t. 


BOOKS 


Electro: 
Plating 


CALDWELL INDUSTRIES — 


Luling, Texas 78648 


GET MAXIMUM PERFORMANCE CONTINUOUSLY 
FROM ANY CAR WITH THE REVOLUTIONARY 


[Merit 
> Darington 
L3 
TEL 


Open and 
D Shorted spat 
| Protection 


HERE'S 

HOW IT -— 

WORKS! EE | 

lpiBenteud rte Protection | 
x 


D] 


The Megaspark Breakerless Ignition unit outperforms 
all others. It is totally maintenance-free & manufac- 
tured to such high standards, every unit has a 
LIFETIME WARRANTY. Free Repair Or Replace- 
ment For As Long As YOU Own The Unit! 


You can use your standard coil or order a Mallory 
Voltmaster Mark II at our special discount price 
(see below). 


You get extremely accurate timing & consistent 
triggering at any RPM. Utilizing the finest U.S. parts, 
this solid state, optically-triggered system is rugged 
and reliable. NO moving parts to wear out or adjust. 
Extended dwell means increased coil saturation, 
resulting in longer duration, more intense spark that 
actually helps eliminate misfire & keeps plugs cleaner. 
Squeezes more performance & mileage from every 
drop of fuel. Fires at four volts so cold- or wet- 
weather starting is never a problem. The High Power 


and see the difference 
..Or your money back! 


model for 
efficiency 
engine Model A0 


Delivers MODEL 300 


nit 
MODEL 400 ) "te ut 
Standard ad siy installed 
mode CD ignitions- 


‘©1976 - ISI 


igh performance 


previous 


Darlington Amplifier provides cool operation & 
extra fast rise time. 


MEGASPARK PAYS FOR ITSELF QUICKLY 
You'll be amazed at the difference when you install 
a Megaspark unit on your car. While it's hard to 
believe that this simple-to-install unit can mean so 
much added performance plus greater economy and 
reliability, the secret is in the greatly increased spark 
duration ‘and cylinder-to-cylinder timing accuracy 
NO other type of system can deliver. Spark is 10 to 20 
times longer than even the best CDs — a must for to- 
day's lean burning engines. But you don't have to take 
our word for it. Follow Detroit's lead and get rid of 
old-fashioned points now. Install the Megaspark and 
prove to yourself that it works or your money back. 


800-648-4711 Ext. 22 


IGNITION SYSTEMS INC., 2547 Bth St., Berkeley, CA 94710, (415) 845-3584 


Enclosed is my check C ; money order 
C] MEGASPARK 500 at $64.50 
F1 MEGASPARK 400 at $48.50 

7 MEGASPARK 300 at $34.50 

-1 VOLTMASTER Mark I Coil at $19.95 


in the amount indicated. Please RUSH — Satisfaction Guaranteed. 


C] SEND FREE ILLUS. 
TRATED BROCHURE 


Charge my 
MASTER CHARGE 


IMPORTANT: 

Indicate make and model ol 
car, number of cylinders, 
and engine displacement, 
f known, 


‘Add $1.00 for Postage and Insurance: [3 BANKAMERICARD mmama — CAR — — — 
California residents add sales tax -— 
TOTAL 
Cad No. 
Exp. Date. 
STATE 


Planer Molder Saw 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
Tately or all at once with a single motor. Low Cost 

. You can own this power tool for only $50 down. 

i SEND FOR 

30-Day FREE Trial! exciting Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON ®#!SAW Power Toots co. 
Ti 


28A Field 


1 
w BELSAW POWER TOOLS 
w^ 920A Field Bldg., Kansas City, Mo. 64111 H 


YES 


LSAW 


Please send me complete facts about H 
PLANER - MOLDER -SAW and 
details about 30-day trial offer. 


BUILD THIS AUTHENTIC 
Shaker TRESTLE TABLE 


Yours at a fraction of ready- 
made prices! 


dimensions: 
60" x 30" 
x28"H 


Clean lines and Shaker 

simplicity make this a use- 
ful “go anywhere” table. Table is solid cherry 
with walnut end bands. Comes complete with 
hardware and easy-to-follow instructions. Parts 
are pre-cut, machine-sanded—ready for you to 
assemble and finish, You need no special tools 
or workshop skills. Experience the pride of 
building this fine Shaker Trestle Table with your 
own hands-at a fraction of the š 
price of ready-made versions. 


a 


| FREE srocn 


BROCHURE 
| Please send me full details and 
| color brochure as soo; 

| evello. No obligation. 


E 


— 
| Print 
| Name 


| Address. 
l city 


State, — — Zip. 
| WOODCRAFT COLLECTION 
Dept. PS2, lox rand Avenue 
Dept. PS-2, P.O. Box 201, 1425 Grand Avenui 
| Des Moines, Iowa 50304 


LIIIIIIIIILII---—--— 


THERE'S A 
BETTER WAY TO GO. 


Energy shortages tell us we 
have to change our driving style. 
Now! It doesn't 
mean we have 
to go back to 
horse and buggy 
days. But it 
does mean we 
haveto make 


every drop of gas give us the 
most go for our money. Anyone 
with horse sense knows that a 
well-tuned car gets better mileage, 
and in times of fuel shortages, 
better mileage means a lot. 

The Mark Ten B Capacitive 
Discharge System keeps your car 
in better tune so it burns less gas. 
Using Mark 
Ten B is more 
than horse 
sense. It's the 


LINEAR 
AMPLIFIERS 


“ZAS NOW AVAILABLE 
\BY MAIL! 


ZW 


PS 


Boost your set 200 watts for increased 
power — stronger and further. Name-brand 
linear amplifiers meet your needs! 


NOTE: These units are to be used in 
accordance with FCC Rules and 
Regulations. 

Any tampering with these units results 

in loss of all warranties. Write for 
information on our complete product line. 


-- -- m — e" — "— "— n 


| FREMONT SALES. [| 
Box 222, Kingsbridge Station, Bronx, N.Y. 10463 
OBase unit 200 watts ..... . $204.50 I 
| OMobile unit 75 watts... $147.50 | 
p Stipping & handing charge . $4.00 q. 
I New York Sales Tax I 
TRMALA— 
Name. 
I (PLEASE PRINT) [| 
] Address. City I 
I state Zip [| 
imm — — — — ) € — "n e dd 


smart move under the hood, helping 
a nation survive an energy crisis 
and keeping you on the road. Delta 
Mark Ten. The best way to go. 


DELTA PRODUCTS, INC. | 


One Delta Way, Dept. PS 
Grand Junction, Colo, 81501 

(303) 242-9000 

1 want to know more about Mark Ten CDI's. 
Send me complete no-nonsense information on 
how they can improve the performance of mycar. | 


Name 
Address 


The Only KING-SIZE Bed 9 


by Inflate.. A- WI (Twin Sizes From $49.95) For 


ignificent Air Bed 


aven't known o Perfect, 


t On A Bed Of 


The Ma: 
You serpy Rev 
ful Night Until You've 


HIONED AIR PRES: 


COC air pump @ $29. 


Contemporary Marketing, Inc. 
790 Maple Lane, Bensenville I 65106 
Call Toll Free: 800-621-8318 1L call: 3125950461 


Aromatic 
Cedar Closets 


Do-it-yourself! 


This 
booklet 
shows how 


It's easy and inex- 
pensive to have the 
fresh aroma of real 
cedar in your clos- 
ets, Giles & Ken- 
dall Cedar Panels 
are applied with 
nails like any 
paneling, butt 
snugly at joints. 
100% red cedar. 
No finishing 
needed. Send 25¢ 
for this booklet of 
easy plans. 


Plans for 4 
handsome 
Cedar Closets 
you can build 


«+ with fragrant 
moth repellent 


edor dovet poneis 


Fabric 
Super-soft pre-shrunk 
cotton and polyester 


brushed denim. for much more in fine stores. 
Double 
6 Pockets Stitched Seams 
4 front, 2 back With our 
Men's Only). special seaming 
Plenty of room technique, they 
for everything will never split. 
you need to 
carry. Snap Closures 
? Permanent 
Fit attractive 
Our manufac- metal snap. 
turing experi- closings. No 
ence m buttons to fall 
comes through. off or sew on. 


Comfortable fit 
— perfect length. 


FOR MEN AND WOMEN 


U.S. Made| 
Stylish. Functional. Quality 
comparable to shorts selling| 


$13.50 ppd. 


PO. Box 5879 Pikesville, Md. 21208 


aco “Bay Trading Co: 


Colors: Denim blue, faded blue, camel, white, 
yellow, natural (men’s only), green (men’s only). 


Men's sizes: 30- 
Ladies' sizes: 8-16 


Unconditional Money-Back Guarantee | 


!" (Even sizes, 31" and 33") | 


Size 


GILES & A KENDALL IN INC. PS-4 


Huntsville, Alabama 35804 


Please send me your Cedar Closet Plans 
Booklet. | enclose 25¢. 


Name. 
Address. 
City. 


State. 


— Quantity — 
——— eee | 
Check Oor Charge: Master Charge O Bank Americard O 
Card # — M | 


Inter Bank # — _ Exp. Date 


Signature _ pe 
—— es À— Ua um 


So new it's been awarded 
U.S. Patent No. 3,958.294 


Cleaner . 
Easier ... 
than any 
other way! 


FITS ANY 
Va” DRILL 


MIRACLE FINGERS 
of new space age 
carbon steel alloy 


* FURNITURE 
* WROUGHT-IRON, MASONRY 
* AUTOS AND BOATS 
* HUNDREDS of big 
& little jobs 


Never buy expensive, paint removers again. 
Caustic chemical removers are dangerous 
to skin and eyes and highly flammable. 

Works on a patented new principle to do 
the job cheaper, safer and last a lifetime. 
Made of solid steel, not cheap plastic! High- 
speed “whipping action" makes paint, rust, 
scale vanish as if by magic! 


«8 BOATS, HOUSE SIDING, does all big 
m 


jobs in a fraction of the tirae. 


STOPS RUST DEAD, strips rusted 
spots down to bare metal fast! Cleans 
masonry and swimming pools ef- 
fortlessly. 


SAFE TO FINE FURNITURE when 
used as directed. Leaves a satin smooth finish, 


ready for paint or stain. No sanding needed 
(won't raise wood grain as liquids do). 


LIFETIME WARRANTY 
Wade in America. 


NOT YET AVAILABLE. 
IN STORES 


p = = RUSH ORDER COUPON s =m m m mg 
OTO STRIPPER (Dept. 105C) 1 
19 Riverside Ave. + Westport, CT 06880 r] 


I [1 

Please rush... ROTO STRIPPERS Order: 

M G $12.95 ea, two for $23.95. Sorry, LICOARSE for big jobs. I 
pro CODs. Add'$1. handling for each. [AFINE for furniture. a 


BankAmericard 
LMEL $ + Charge: Pivasterharge — M 
Berano 0 ! 
1 PLEASE PAINT Ep Date | 
L| 
i 
State LI 
itp J 

-- em WM ADD APPLICABLE SALES TAX i aa 
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Bag the mess of 
changing your 


* Quick Change is the 
first and only kit 
with a drain pan and 
a disposable bag to 
containerize your 
oil as you drain it. 

* Your dirty oil runs 
into the pan, then 
fills the bag. 

* Cap the bag, dispose 
of it properly. It's 
fast, clean and easy. 


contains 
materials 
for 4 oil 
changes. 


SPECIAL 
> Introductory Offer 
, Only 


$535 


MADE IN AMERICA 
FULL INSTRUCTIONS INCLUDED 


QUICK CHANGE OIL DRAIN KIT 
P.O. Box 16592, Dept. M-1, Irvine, California 92713 


Please RUSH Quick Change Kits to: 


NAME 


ADDRESS 


city STATE 
California Residents Add 6% Sales Tax, 
Enclosed: C] Check C] M.O. in Amount $. 


GET RID of ULCERS 
FOR GOOD 


AND ENJOY BETTER HEALTH 
Medically-proven formula has helped thousands 
get rid of ulcers & digestive problems. You'll feel 
better & sleep better. Write today for FREE 
information. ^ Palafox-Knight Labs, Dept. 864 
2311 Veteran, Los Angeles, CA 90064 


225 YD. RANGE 


Trumark 
Wrist-Rocket S 


45 LBs PULL 


REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 
TRUMARK WRIST-ROCKET: P.O.BOX 1517, BOULDER,CO.80308 


ot deol - 


Universal Router/Shoper | 
Table—Ideal for shaping 
ond jointing small ma- 
terials that are normally 
difficult to handle, Build | 
picture frames, plaques, | 
or easily add a decorative | 
touch to mouldings. Fea- 
tures miter gauge for safe 
cutting at any angle. Ac- | 
cepts most router Skil, 
B&D, Stanley or Rockwell | 


SILVO HARDWARE CO. — Add $2.50 for shipping — Reg. $1695. | 


St, Dept. PS-4, Phila., Pa. 19108 71025-537 P—7 lbs. __Special—$10.98 | 


l SILVO (BRAND NAME) TOOL CATALOG 
| Thousands of Exciting Tool Values! Stonley, 
I Skil, Millers Falls, Wellsow, Dremel, Disston, 
| Helios, Speedy Sprayers, Plumb, Kennedy, Huot, 
Rockwell, Channellock, Crescent, Vise-Grip, Rid- 
| gid, Unimet, Audel Books, Nicholson, General, 
| Indestro, Xacto, Wiss, Pony Clamps, Wen, and 
many other Nationally Advertised’ brands of 
| Tools & Supplies. We ship Coast to Coast at 
| prices hard to beat. Send $1.00 for our big 168 
| Page tool catalog today. 
l 
| 


NEW! Adjust-A-Power Hose Nozzle 


has 50% more power and lifetime leakproof guarantee. The 
ONLY adjustable nozzle with solid jet stream. Precision 
made of solid brass with stainless steel ball bearings. 
Easy fingertip control permits adjustable spraj poi 
fan spray, solid jet stream, or complete shut off. No wa 
er needed—ever! Ideal for patio, garden, auto driveway, 
ar industry, MONEY BACK GUARANTEE, Order $943 
direct from LARCH, Dept. 612-A, Box 770 Times 

Sq. Sta., New York, N.Y. 10036 piye qse 


ALL FOR LESS THAN Bc PER PLAN 
US © shop tips, © igbuidin, e 


ane and Plog. Woodworkers 

na and Plor in for we Uh Agy Home sr | IWoodworkers Journal pter. sa 
1o oy mosey Back Trai Seta Oniy Direct from Factory. 

WESTERN RADIO, Depi 


BPS-4, KEARNEY, NEB. 68847 


KNUCKLE BUCKLE 


Practical, Functional, Funkie! 
GREAT GIFT! 


POW!—The most novel buckle ever made. 
Expertly hand cast metal buckle. BRASS 
PLATED! Fits all standard belts. For novelty 
purpose only. Not intended for any other 
uses. Only 4.95 plus 50 post and handling. 
Special 2 for 10.00 Postpaid. 


S & W KNIFE CO. Box 35246 PS — Chicago, Ill. 60635. 


MICRO MINI MIKE 


ELESS MICROPHONE 


ed. Picks up and transmits most sounds 
without wires up to 300 ft. through FM Ra- 
dio. Use as mike, ampf., alarm & alert sys, 
hot line, baby sitter, etc. Money back 

B/A, MIC cds, COD ok. 


only. Qty. Disc. Avail. AMC SALES, INC. gj 
xw" Dept. C, Box $28 - Downey, Calif. 90241 
LLLI 


NEWPORT ENTERPRISES, INC. DEPT C 


2309 W. Burbank Blvd., Burbank, Calif. 91506 
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l * Popular CB RADIO HANDBOOK 1977 l 
I Science / 380 Madison Avenue, New York, N.Y. 10017 I 
| Please send me CB RADIO HANDBOOK 1977 (Spring issue). 1. | 
l enclose $1.50 (In Canada $1.75) check or money order. Add 25¢ | 
I postage for each copy ordered. l 
I Name. I 
B Address. — l 
| City. State. Zip. = | 


| —— Your issue will arrive in four to six weeks. PS4E 


————————————————Ó——————————————- 


In 1977, good buddies are flocking to 
CB RADIO HANDBOOK for the kind of 
e 


expert advice that will make them the 
best informed CB'ers on the road. From 
tips on buying and installing rigs to 
advice on the latest in regulations and 
gear, this dynamic new Handbook from 
Popular Science has got it all. And 
that's a big ten-four! 
e 
e 


Here's what you get: 
* Acomplete 26 page CB radio buyers' guide featuring up-to-date 
listings and analyses of all the new 40-channel base and 
e mobile rigs, walkie-talkies and antenna systems. 
e Answers to the latest questions on FCC regulation of CB radio 
e * What's new in gear—everything from test equipment to 
e» Converters for CB use 
e * How to protect your rig from theft 
e * CB insurance—how to avoid a double rip-off 
Sa * The do's and don'ts of buying and using CB radios 
Plus special features on microphone repair, installing a base 
antenna, how to eliminate RF noise from a vehicle, and much more! 
Join our convoy of people in the know! CB RADIO HANDBOOK 
1977 has what it takes to increase your knowledge and enjoyment 
of America’s newest and most exciting pasttime. 
Order your copy today! 


"POWER AUTOMATIC" 
Pellet Firing Target Pistol 


and SILENCER 


FREE 50 Reusable 98 
22 Cal. Pellets only s1 


Rapid firing 22 cal. fully 9 inches long with the 
look and feel of an “undercover” automatic. Snap 
the “silencer” on or remove it for fast combat- 
type target practice. FREE 50 reusable 22 cal 
pellets and supply of targets. Money back guaran 
tee if not satisfied. Just send $1.98 plus 35c for 
postage and handling. Not sold in NYC 
HONOR HOUSE PROD. — Dept. 97PW62 
Lynbrook. N.Y. 11563 
NY State residents add state and local sales tax. 


UNIQUE SPORTS CAR KIT 
for VW. Fun, Easy to Build... 


GIANT Eis EAGLE 


Wall Plaque 


: 32" x 14" Simulated wood carving 
690 E. 3rd St. FOR DEN OR OVER FIREPLACE 
- 4; Cokato, MN, $19.95 plus $2.00 postage & Handling 


\ — 55321 ACAR SPECIALTY MERCHANDISE 


1872 Main Street, Stratford, Conn. 06497. 


3 World's First ELECTRIC Moped 
; Lowest priced moped anywhere! Use 
electric power—pedals or both for speed. 

Travels 100 miles for a dime. Recharges 

at overnight. Comes apart for storage in 

minutes. Furnished complete. Send for 
A FREE illustrated booklet. 
GENERAL ENGINES CO. 

XE) 5809 Mantua Blvd. , Sewell, N.J, 08080 


Dept. 447, Fox River Grove, Illinois 60021 


SNUB-NOSED 
REVOLVER 


FREE: Targets and 50 reuseable pellets: 


hitting target pistol looks and feels 
like the famous snub nosed revolver in use 
by most detectives. The cylinder swings out 
to take eight 22 caliber pellets and each 
revolver comes with its own FRE of 


su 

$ and 50 rounds of reuseable pellets. 

Only $3.95 plus 50¢ for postage and hand- 

ling. Your money promptly refunded if 
"re not completely satisfied. Not sold in 
York Cit 


R62, Lynbrook, N.Y. 11563 


BUY STAINED GLASS SUPPLIES 

DIRECT FROM MANUFACTURER 
Came Leads, Glass, Solder and Tools! 

Everything you need tor the professional or 

beginner. Wide selection of tools and materials 
with instructions ail in our exciting new catalog. 

Send $1 for your copy today. Satisfaction guaranteed. 

CORAN-SHOLES INDUSTRIES 
509 E. 2nd St. Dept. PS. So. Boston, Ma, 02127«6171268.3780. 


MIRACLE KEY LIGHT 
Powered by self-charging silver cell of 
modern science. 5-year guarantee. No bulbs 
or batteries to buy. No fumbling for keyholes 
in car or house. Fits over any key. Order sev- 
eral. $3.95, pius 30¢ postage, handling. 
Marylanders add tax. Courtesy catalog. 

APPLE SMITH 
1519 York Road Lutherville, Md. 21093 


CHECK IT OUT! 
There are more opportunities, 
products and services offered 
in the "Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 


SHARPENING 


We'll Help You 
Start A Profitable 
SAW SHARPENING BUSINESS 
Your Own! 


Be Your Own Boss...Earn Big Money 
SPARE TIME or FULL TIME 


The demand for sharpening services is growing everyday. Industry, home 
handymen, professional carpenters all need their equipment sharpened, 
You can cash in on this profitable market. Foley shows you how. 


No Experience Necessary Foley Will Finance You 


You can start your money making business in 
Anyone can operate Foley sharpen- ^ your basement, garage or spare room. There's 
ing equipment. Easy-to-read, easy- pno large inventory: no large investment. Foley 

= esa 5 ips you get started! There is no Franchise 
to-understand operating instructions Fee. Your earnings will easily cover the low 
show you how. With very little prac- monthly payments. 
tice you can become a professional 
saw and tool sharpener. Receive the E 
equipment one day ... open for busi- B LET 
ness the next. Working evenings and 
on weekends you can earn up to $8 & Lid "ey Free; Hm 

ion. It shows you the 
an hour—$50 to $100 a week opportunities evaltable in the 
sharpening business, 


Call Toll-Free 800-328-8488 or Send Coupon 


MANUFACTURING CO. “l 
419-7 Foley Bidg., Minneapolis, Minn. 55418 
Please send the FREE “Opportunities in 
Sharpening” booklet now! 


APRIL 1977 | 213 


CLASSIF 


O P:P ORIJENT Y 


A-1 CHRISTMAS GIFTS 


TRAMPOLINE Kits (Jumbo 6 X 12° 
$129.00). Free literature. Trampoline 
Supplies PS, 1367 Highway 138, Riv- 
erdale, GA 30296. 


1 AUTOMOBILES 


MOTOR OIL TESTER KIT $4.95. 
Information only $1.00. Oil Research / 
Arco Plaza, Box 71024, Los Angeles, 
CA 90071. 


NEW 1977 CARS. PICKUPS, VANS 
AND 4Xi's, WHOLESALE PRICES. 
Send $6 for computerized price quote 
and ordering information, Specify 
make, model, and all options desired 
to: G.E.M, ‘Automotive Purchasing, 
Inc. Dept-12, 310 Wabash, Wichita, 
KS 67214. 


MY $500 Electrical Car, Patented. 
Good Mechanic with Electrical knowl 
edge; Build for Fun/Profit. Informa 
tion $3.00. Zuelco, 1320A Dorchester 
Ave., Boston, MA 02122. 

CONVERT your engine to DIESEL 
operation. Instructions $2. Val, Box 
35044, Houston, TX 77035. 

BOOK - Auto Repair Frauds: $ 
$10.75 NY. Formula, Genpob 
Bronx, NY 10451. 


2 AUTO SUPPLIES & 
EQUIPMENT 


HYDRAULIC and AIR hoses for Jack, 
pump and tool repair. Catalog 25¢ (in 
coin). CMI, Inc. 615 Union Ave., 
Union Beach, NJ 67735. 


CLEANS ANY PLUG IN MINUTES 


* UNT comes COMPLETE 
* CLIPS FOR 12 VOLT BATTERY 

Clean your plugs the way manufac: 
GUARANTEED OR MONEY REFUNDED, 


ELCO INTERNATIONAL LIMITED 
379 Warren Ave., Beliwood, i 60104 


AUTO PARTS FOREIGN OR 
DOMESTIC factory specialists Colt, 
Cricket, English Ford, Lotus, Simca, 
Sunbeam. DISCOUNT PRICES on Name 
brands. Save 20% or more on Bap/ 
Geon Borg - Warner, Delco, Lucas, 
Mupar, Motorcraft, eic. UPS. 
very, C.O.D. or bank charge. Whole- 
sale - ‘Retail, WORLD WIDE AUTO 
PARTS, 208 N. York Rd., Bensenville, 


o 


IL 60106. Telephone: (312) 595- 
1600. 
HYDRAULIC Jack repair kits, parts 


and supplies. Catalog $1.00, Hydrau- 
lie Jack Packing & Tool Co. Gen- 
gral P.O. Box 3, Staten Isaüd, NY 


MPG Increased. Bypass pollution 
devices—easily, reversibly! _ Details 
Free! Posco (GS4A), 453 W256, Riv- 
erdale, NY 10471. 


FREE vacation certificate with Mal- 
lory Car Alarm Model ABA1 12 volt 
anti-intrusion kit from The Post 
Shoppe, 440 North Foster, Baton 
Rouge, LA 70806, $42.95 Postpaid. 


ALTERNATOR /Generator Rebuild- 
ing Book, Details: Hedelund, Box 
5686. Las Vegas, NV 89102. 


DRIVE IT LONGER... 
SAVE ON REPAIRS 
with a 
; HAYDEN 
OIL 
COOLER 


9 out of 10 transmission & engine fail- 
ures are caused by overheating. With 
a Hayden oil cooler you can stop over- 
heating - drive your car, van, camper, 
motorhome or motorcycle twice as 
long. Write for free booklet. 


TRANS-COOLER, INC. 
Dept. P8/1531 Pomona Rd.. Corona, CA 91720. 
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CLASSIFIED ADS $3.25 per word, per insertion. Payment 
must accompany order, or charge to your BankAmericard 


or Master Charge. Minimum 10 words. 


irst word in cap- 


ital letters, rest of ad upper & lower case. Additional cap 
words, 756 per word extra. All cap headline or white 


space, $15.00 per line. 


CLASSIFIED-DISPLAY ADS 


$205 per inch, per month. Complete details on request. 
Advertisers using a P.O. Box number must furnish com- 
plete name and street address for our records. 

CLOSING DATE for June issue (on sale May 27) is April 
7. Send classified orders to M.C. Ansbro, Class. Adv. Mgr., 
Popular Science, 380 Madison Avenue, NY, NY 10017. 


KARTING CATALOG. 116 pay 

karting supplies, acessories and 
s. Send $2.00 for catalog - G. 

Box 845, Carol Stream, 


HANG GLIDERS 

PROVEN Performance From 1975 
U.S. and World Champions. Catalog, 
$1.00. Eipper-Formance, Imc.. 1840- 
P Oak Street, Torrance, CA 90501. 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send 
Self-Addressed Envelope for Current 

Associated Distributors. 401 
St., Cincinnati, OH 45202. 


3 AUTO TRAILERS & 
CAMPERS 


RARE. VINTAGE  AIRPLANES— 
Jane's Ail the World's Aircraft, 1938 
—124P. $35.  Unisystems, Box 
208921, Minneapolis, MN 55402. 


ALL About Ballooning. Handbook 
$3.95. Aerostat, Box 141. Long Sault, 
Ontario, Canada KOC 1PÓ. 


HANG Gliding Handbook, 200 P. 
$5.95 Postpaid. Poynter, Box 4232 
F. Santa Barbara, CA 93103. 


CAROLINA DORY/SKIFF 19 
(20 MPH/20HP 25 MPH/35HP) 

Builders Plans only $10.00 Air Mail 
12.00 180 page Portfolio, Photos, 40 
lans 15/45 ft Fishing/Surfing/Sail- 
ing/Power Dories $5.00 Air Mail $7.00 

TEXAS DORY BOAT PLANS 
Box 720 Galveston, Texas 77553 


CANOE, Kayak Kits — Wood Ca 
vas Molded Fiberglass — Free Cat 
log. Trailcraft, Inc., Box 6062, Con- 
cordia, KS 66901. 


FIBERGLASS — mat, cloth, resins, 
(new epoxy saturation’ method) flo- 
tation foam, fastenings, lumber. Fac- 
tory prices. Literature $1. Literature 
lus booklet "How To Fiberglas 
larkcraft, 16-S-1 Aqualan 
* NY i4150. 


CANOES — KAYAKS 
PLANS — molded fiberglass — canvas 
largest line — 


— plywood — world's 

3.38 literature -with boat builder 
manual $1. CLARKCRAFT — 164 
Aqualane, Tonawanda, NY 14150. 


‘Toni 


KITS 


SAVE! BUILD YOUR OWN RY. It's 
faster and easier than you think ‘with 
GLEN-L KITS — PLANS — FU) 
SIZE PATTERNS. Dozens of model 
include CAMPERS — TRAILERS — 
5TH WHEELS — MOTORHOMES — 
PICKUP COVERS — CAMPING TRAD 
ERS, Pictorial instructions especially 
for amateurs assure factory-Ilke re- 
sults you'll be proud of. VAN CON- 
VERSION PLANS $5.00. Send $100 
for illustrated details covering all mod- 
els PLUS RV KITS/EQUIPMENT cat- 
alog. GLEN-L RV's, 9152 PS Rose- 
crans, Bellflower, CA 90706. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MOTORCYCLE Minibike engines 
parts accessories, wholesale to any- 
one. Catalog $3.00, refundable. Dons 
iret - . 
08059. ein NI 


MOTORIZE your bicycle! Plans - 
gasoline $2.00, electric $2.00. Both 
$3.00. Fully illustrated. Guaranteed. 
Peadai Power, 138 Cambridge, Berk 
ley Heights, NJ 07922. 


MAE HM 
cDNA 
co, Danville, IL 61 32^ is eun 


Motors, 


to Build PLANS 


MINI BIKE 
THREE WHEELER 
THREE WHEELER A.T.V. 


E 


MINI CAR 
PEDAL BOAT z 
" SAIL BOA’ 
AL — SAIL BOARD 
. PONTOON BOAT 
C S8M-HYDROPLANE 
2 People MINI JEEP 
SNOWMOBILE SLEIGH 
FRONT TRACTION GO-KART 
WITH GEARLESS. 
DIFFERENTIAL 


id333 1333 


gee 


$10.00 


MINI VEHICLES PLANS 
Dept. A, 
Cory, N.Y. 12921 


MINI - BIKE. Lawnmower, 
Engine Replacement parts 
at discount prices. Catalo; 


Small 


BUILD — Fly — Your Own Small 
Jet Helicopter! Easy, Inexpensive. De- 
tailed Plans, Drawings $6.00. Heli- 
Box 715 Balti MD 


craft, 
21218. 


A, . 


BOATS KITS, HULLS FRAMES, 
PLANS PATTERNS. World's large: 
catalogs 300 modern "oneoff" ami 
teur designs, Plywood, fiberglass, 
steel, 7^ — 77' POWER — inboards 


HANG GLIDER'S BIBLE. 500 Pages. 
Complete How-To Design, Build, Fly. 
$9.75, Box 4311-PS, Harrisburg, PA 


AIRBOAT, Propeller, Engines, Hubs, 
Mounts, Supplies, Corvair, V-W Ct 
versions. Removable Airdrives. Cat 
log $2.00. Banks-Maxwell, Box 3301- 
G, Ft. Worth, TX 76105, 


5A HOVERCRAFT 


NEOVA I VW Hovercraft. Infor- 
mation $5. Neoteric, Terre Haute, IN 
47804, 


BARTLETT Flying Saucer—Uitra- 
Light. Hovercraft Powered By Ordi- 
nary Lawn Mower Engine. Easy to 
Build. Fun To Fly. Complete Plans, 
Photos, Supply Sources and Flight In- 
structions $3.00. Write: Herb Bartlett, 

Box 156 S. Sil 


$ 


verdale, WA 


HOVERCRAFT Plans. All Sizes: 
Tested Designs, Catalog $1.00. Univer- 
gal Hovercraft, Box 281, Cordova, IL 


6 ASTRONAUTICS 


Outboards — cruisers — ru 
abouts — fishing boats — skiboat 


‘dros — tunnels — ci 

SAIL prams 
trailersallers — motorsailers — mul- 
tihulls. Builders supplies, fiberglass, 


fastenings, sails, etc. Catalogs $2 ii 
cludes free builder's guide, booklet. 
Clarkcraft, 16-S, Aqualane, Tonawan- 
da, NY 14150. 


NEW 1976 Evinrudes . .. 6 $400 


2.419 $588... 35 $750... 70 
i348 . .. all Sizes . . . Scott-Mc- 
ulloch n 


we 90, Handling 
noi « Electra Marine, 610 Merric 
Rond, ‘Lynbrook, NY 11503. 


BOAT PLANS — FRAME KITS 
FULL SIZE PATTERNS! HUGE 12 
page catalog. Sailpoats — ma- 
fans — boards — Outboarda —— 
Jets — Cruisers — Runabouts — 
Sportfishing boats — Trawlers — 
Workboats — Houseboats — Pon- 
toons -z Hydroplanes, — Tunnels — 
8” to 49' including “ONE-OFF” FI- 
BERGLASS DESIGNS! Easy, proven 
methods especially for amateurs in- 
clude step-by-step pictorial instruc- 
tions, BOATBUILDING SUPPLIES -— 
C-FLEX — AIREX — 
Fiberglass — Resin — 
Rigging — S 
Trailer Plans 


ROCKET building information. Cat- 
alog 50c refundable. Rocketrek, model 
rocket 


Send $1 ($2 CANADA) 
plus FREE 
PLIES" 


for catalog 
"BOATBUILDING SUP- 
brochure, GLEN-L MARINE, 
9152 Dept. SP Rosecrans, Beliflower, 
CA 90706. 


$1.25 /issue. i 
rona CA 91720. 

BOOMERANGS!  Boomerangs—32 
sizes! Boomerangs! Free illustrated 
catalog. BoomerangMan, 312 Park, 
Monroe, LA 71201. 


ANTIGRAVITY Propulsion Device, 
Free Brochure, RDA, Box 873-NS, 
Concord. NC 28025. 


6A KITES 


KITE PLANS, —Fun-Inexpensive. 
Build 3 different kites. Detailed plans, 
“Kite Flying” brochure. $2.00, May- 
flower Features, 41666 Bedford, Ply- 
mouth, MI 48170. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


PARTS Evinrude Johnson current 


MARINE Engines, Conversions, 
juipment, Catalog Free; post- 


andling 50c! Stokes Marine 
Coldwater, MI 49036. 
Canoe Poling 
Canoning's Way to the Wilderness 


11 DO-IT-YOURSELF 


Refundable. AC Product: discontinued. Antique ^ discounted JACOBS Windgenerators for Sale. 
3413. Waco. TX 16707. Prices, Send requirements. Mare D information Packet $100, Pal BIOT, 
vision, 346. venues White- outh ‘Lawson, Aberdeen 
MOTORIZE Bicycles — Plans! x e " 
nd IE n S ie or 
00. Guarani |. Britt, pring- - TT H £ hi home im- 
daie, Atlanta. GÀ 30306. $1529; 26: — $2899: 24^ bower ming pool Detailed: illustrated plans, 
Seager — 32049, Save $2000, mg Bibliographies, Send $500 to Energy 
5 AVIATION fiberglass models, Easy terms. Free — 1j e0090. >. Quincy Ct. Wheeling, 
————___________________ Catalog. Luger. Dept. AC-77. 3800 
JET Engine Catalog $1.00. Doyle, West Highway 13, Burnsville, MN MINI-BARN Plans $2.00. Box 267, 


P.O. Box 310-C, Montclair, NJ 07042; 


55337. 


Sturgeon Bay, WI 54235, 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
land high powered 


lasers, micro-mini-voicel 
transmitters, ultra sonic devices, super high} 
voltage generators, intrusion and sensing de- 
vices, scientific personal protection items, 
land many other hard to find products, Send 
[$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
Fo. Box 716 Amherst Prof. Bldg, Amherst, 


PRINTING BUYERS! Do camera- 
ready art yourself - Instruction book- 
let $3.50. Paste-up. Box 1148, Okla- 
homa City 73101. 


SOLAR COLLECTOR PLANS. Most 
complete ever! Illustrated plans for 
solar hot water heater etc. Only $3.00! 
Gensto, Dept. PAS, 10241 127th Ave- 
nue North, Largo, FL 33540. 


SOLAR panels, plans. components. 
Brochure, $1.50. ENERGY, Box 80, 
Clementon, NJ 08021. 


SOLAR Heating How To Do It. 
Handbook $4.95. Catalog of Kits And 
Accessories $1.00. Sheridan, Box 
11621, San Diego, CA 92117. 


BUILD water wheels, wind po 
ete. Energy catalogue $2.00. Chal 
Box 8106, Rochester, NY 14617. 


SOLAR Collectors, Higher tempe: 
tures amazingly low costs. Informa- 
tion $2.00. Plans $25.00. Chalet, Box 
8106, Rochester, NY 14617. 


ROLLER COASTER — Build your 
own. For children up to 85 Ib. Thrills 
and tun to ride, Forty-two ft. of track 
. Patent 3791305. For written de- 


CH VORTEX TUBE, 
phenomenon explained with 
plans $3.50, Drafting Course Outline 
$6.50. Neelco, P.O, 1071, Theodore, 
AL 36582. 


PSYCHEDELIC LIGHT BOXES 


COMPLETE plans $1.50. Write: 
M E-89 Heather Ridge, Man- 


amazing 
Y 


READ: PERPETUAL MOTION PROG- 
RESS. Monthly $1.00. Perpetual, Box 
11188, Las Vegas, NV 89111 


SOLAR Collector extrusions 


now 


available, Prices, Plans, 

2°00, Sunny, Box 472, 
$5165. 

SAVE! Sell your house yourself 
without brokers. Full (instructions 
$14.00. Home Sales, Box 61, Wal- 
worth, NY 14568. 

4 - Met? 
— wind! 
cells 
CON cesar FY 
fil “sole 


Enjoy free heat & power, Send for 
‘energy Encyclopedia, Complete list 

Mfg., cost, specifications, on all 
nate sources of energy - Plus 


'oklat of Plant available for do-it- 
yourseifers.. — $3.00 
Energy Service. 


51 Maple St.. Wilton, N.H. 03086 


MICE A PROBLEM? Need the SOLU- 
TION? Write Today! Westward Exte: 
minators, NC-3, P.O. Box 408, Poca. 
tello, ID 83201. 


AT LAST! Stirling Engine Kits! Com- 


plete Pl.ns, Pictures, Specs, Prices, 
and Solar Devices Ci 4.00 
ble) Bill’ Gross, Caltech, 3- 

lena, CA 91126. 
ENERGY INDEPENDENCE - "Hot 
Water" '(Solar-Woodstove) $4.00. 


Solar Window Hearth - $1.00, Fold-up 
Solar Cookstove - 75c. AES, Box 
521PS, Plymouth, MA 02360. 


purchased fresh fruits and Veget 
ioo without energy, 


BUILD DUAL PURPOSE BUILDING 
Build this dual purpose building. 
Use one side as a pony barn, the 


other side as a tool shed. Use for 
storage or use the front as a cover 
for your boat. 20' X 17' X 9' high 


including front cover. Inexpensive 
to build for so many uses. Com- 
plete plans and material list $5.00. 
For brochure on other projects to 
build, send 25¢ for postage and 
handling. 


HAMMOND BARNS, DEPT. PS70 
Box 584, 3130 Hardacre Ct. 
New Castle, Indiana 47362 


ALTERNATIVE 
SOURCES OF 
ENERGY 
MAGAZINE. 
WATER/ 
METHANE. 
Sample Copy Free 
00. Brochure. 


ASE, DEPT. P, Milaca, MN 56353 


GREAT IDEA! Lot more Heat from 
your Fireplace. Information $1.00. An- 
Mar, 818 N. Patterson, Springfield, 
MO 65802. 


ELECTRIC Windmills - Solar hes 
ing - Battery power automobile. Illus- 
trated instructions each. 0. Liv- 
ing off füve acres, 70 Ways, $1.00. 
boats from old tires, 
2350 W-4T-A, 


Make roofing, 
$2.00. Energycraft, 
Denver, CO 80211 


5’x6’ TV PICTURE, From Your Set. 
Amazing $60 projector Kit ONLY 
$14.95 Includes Guaranteed, Fresnel 


Precision Lens, “Illustrated Plans, 
Specifications, ‘Thousands Sold. TV 
Towerhous: 7 Stuyvasent, Union, 
NJ 07083 


HOW To Create Beautifully Veneer- 
ed Furniture Quickly, Easily! Illustrated 
Veneering Manual /Catalog FREE. Exo- 
tle Veneers, Inlays, Supplies. Morgan, 
PO2K42, 915 East Kentucky, Louis- 
ville, KY 40204. 


DRAIN » IRRIGATE 
CIRCULATE + SPRAY 


Heavy-duty rustproof ball- 

bearing pump. Staintess 

shaft. 1 HP1200GPH 60° high 

lor 3000 GPH 25'well. 5200GPH max.114" in. 

1”out.Beltor direct drive. Use % HP or larger. 

Money back guarantee P'pd cash with order $19.95 
Ne Mead,N.J.08502 


SWIMMING Pools - Save Hundreds, 
Even Thousands. Easily Installed Your- 
self or Contractor, Financing Available. 
134 Duniap, Schuamburg, IL 


FREE ENERGY! Make hydrogen fuel 
—Convert your home, automobile. 
Plans and instructions $10.00. RDA, 
Box 873-S, Concord, NC 28025. 

SOLAR WATER HEATING PLANS 
Low Cost System. Designer Saves 
27% Oll Per Year. Interested? Write: 
Wood, Church St. Liberty Corner, NJ 


SMALL ENGINE PARTS 


Ignition tune-up kits, carburetor re- 
building kits, gasket sets for hund- 
reds of small engines and motorcy- 
cles. Minibike parts, special tools, 
repair manuals and many other 
items. Everything you need to do it 
yourself. SAVE MONEY doing your 
own repairs and EARN EXTRA 
MONEY in your spare time. Be 
ready for summer. Send $1 for your 
parts catalog to: 


PEPCO Dept. 1A 
13885 W. Capitol Drive 
Brookfield, WI 53005 


FREE Energy Anywhere: 24 Solar 
And Wind Devices In One Planbook, 
Easy To Build, Fully Detailed Line- 
Drawn Plans ‘Using Common Tools 
And Materials Show How to Create: 
Solar Hot- Water Heating - Storage 
Systems: Solar Hot-Air Systems; Wind 
tric Generation - Storage: Wind 
‘Auto Differential 


Washing Machines; 
"Wind Generators,’ Many More, 24 
Plans Complete! Build For Yourself. 
For Others At Profit. Special PS Price 
Only $2.95 Per Plainbook! (Less than 
13c A Plan) Guaranteed "As Sure As 
the Morning Sun"; The Do - More 
With - Less Book of 24 Plans - Col- 
lection And Storage Of Sun And Wind 
Energy, Only $2.95. Century III Solar 
Systems, 215 West Center, Concord, 
MI 49237. 


WINDMILL BREAKTHROUGH. None 
Better /Cheaper. Powerful. Information 
$3.00. Vip Enterprizes, 923 Kensing- 
ton, Salt Lake City, UT 84105. 

ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Me 
lic/Nonmetallic Items. $7.00. Details 
Free. Tropic, Box 95P, Palm Bay, FL 
32965. 

HOW To build Your Own Barbecue, 
Plans $3.00. Hamilton. P.O. Box 907, 
Fond du Lac, WI 54935. 


SOLAR AWARENESS INC. 


"The Solar Kit Company" offers useful 
and decorative solar powered kits for the 
home that you cam assemble yourself for 
less than $25 each. All components includ- 
ing silicon solar cells are available from 
SOLAR AWARENESS INC. 

A solar powered hanging plant turner slowly 
rotates hanging plants by utilizing the pow- 
er of the sun insuring that all sides of the 
plant receive exactly the same amount of 
sunlight. The cost of the complete kit is 
$22.90. A solar powered motor ope 
chime gives an instant dynamic 
onstration of solar energy in action. The kit 

for $22.25 (NY residents add 
* ion package is avail- 
able for $3.00 (refundable first order). Send 
$3.00 to SOLAR AWARENESS INC., Dept. 
SA-2, 24 East 21 Street, N.Y., N.Y. 10010. 
AII persons who send for the information 
package will receive additional information 
on newly available solar product kits on a 
regular basi 


12 HOME CRAFTSMAN 


CATALOG FULL-SIZE FURNITURE 
PLANS — $1.00. Refunded with first 
Order. Traditional, Early, American, 
over 150! Furniture Designs, 1425 
Sherman, Dept. CS-77, Evanston, IL 


WOOD — Domestic and Imported 
Hardwoods. 4000 items! Clock, musi- 
cal instrument kits. Tools . . . dis- 
count prices. Hard-to-find hardware, 
144 page catalog, 50c. Craftsman, 
Dept; BX-47, 2729 Mary, Chicago, IL 


——— Mimi a, 


i VENEERING I 
CATALOG I 
rarest 
E joined. " veneers, I 
Rore 
l Tius- I 
‘at! reas 
l how o create 
furniture, “bond 
I exotic veneers simply, instar ‘Catal 
thers, simplitiog contact cement, meth 
| Bou ‘ast. Tor free cate 
slog Sow! MORGAN, neri, Poaka 
1.938 Eo Ky" St, Louisiin 


WATERBED - Complete Plans And 
Specifications $3.00 lor, Box 
Riverside, CA. 02505 


HARDWOOD Toy Wheels 18/ 
$2.95. Catalogue 25c, Woodworks, 
Box 79238, aw, TX 76179. 


1600 AMERICAN and Foreign cat- 
alogs listed and doscribed. “$2.00. 
MASTERLOG, Box 24413-E, Oak 
CA 94623. 


YOUR HOME WORKSHOP can earn 
you $200.00 each weekend. Enroll 
with HOMECRAFT CLUB LTD. and 
receive your enrollment certificate, 
and catalog of HOMECRAFT designs: 
Enrollment fee $1.00. HOMECRAFT 
CLUB LTD. Box B9082, Edmonton, 
Alberta, Canada T5P 4Kl 


HANDY Craftsman PANELS. Beauti- 
ful Hardwood Plywoods in 21 conven- 
es for the home workshoj 

ite: Harbor Sales Company. 
Russell St., Baltimore, MD 21230. 

“GETTING Started in Stained Gla: 
50c. Whittemore, Box 2065X, Han- 
over, MA 02339. 


BRIAR, Meerschaum, Smoking pipe 
materials, Pimo, S47, Box 59211, 
Chicago, iL 60659. 


LAST FURNACE 
SINCE 1935 

Hobbyists, Schools. Inven- 
tors, ete. Make your own 
castings of any metal from 
Cast iron, down to lead 


from 114 to 285 Ibs. RED 
BRASS. Complete units 
furnished with ali sizes. 
Send 25e for circular, 
KANSAS CITY SPECIALTIES CO., INC. 
Dept. PS4, P.O. Box 193, Middleton, 
"Wisconsin 53562 


AMAZING HANDS- 
FREE, POCKET 


3x MAGNIFIER 


Own a truly fine optical in- 


strument. So many uses: 
photo, coin, stamp view 
position — eyeglass frame 
position — finger/thumb 
position for numerous jobs, 
from tying flies to thread- 
ing needies, and a handy 
self-standing position for 
viewing charts, maps, spec- 
imens — WHATEVER! 


Yours now for $7.50, plus 
A5 postage and handling. 


PAGE'S,INC. uiton, Ma. 02000 


12A FOR THE HOME 


NEW SEVERE STORM WARNING 
ALARM, Detects approach of severe 
thunderstorms and tornados as far 
as 30 miles. $89.95. Detalls. RAK As- 

Box 222PS4, Fort Atkinson, 


TOOLS & 
MACHINERY 


A" METAL Cutting Lathe $62.05. 
Talg, 15048 Proctor, Industry, CA 


UNIMAT Owners. Get 7 Feeds For- 
ward, Reverse! 7 Threads—right, left 
hand' with the Carlco Quick-Change 
Threading and Power Feed Attach- 
ment! Free Brochure! Carlco, 3551 
Grant, Corona, CA 91720. 


FAMOUS Brand Tools Below Whole- 
sale! Unbelievable Offers! Many Close- 
log $2.00 (re- 
; Herrema Tools, Box 103PS, 

MI 49426. 


1600 AMERICAN and Foreign cat- 
alogs listed and described. $2.00. 
MASTERLOG, Box 24413-D, Oakland, 
CA 94623. 


STAINLESS Steel Screws, Small 
Quantities, Free Brochure, ' Elwick, 
Dept. 239. 230 Woods Lane, Somer- 

le, NJ 08083. 


STAINLESS STEEL 
washers, Sizes #0 to 2” 

v, 10 page, Illustrated Price List. 
Fastening P Éroduets, "Sox. $1518; 
Cheltenham. PA 19012. 


SMALL FOUNDRY Furnace Sup- 
plies. Free Literature. Pyramid Pro 
ucts, Dept. M, 3736 South 7th Ave- 
nue, Phoenix, 'AZ 85041. 


DISCOUNTS, Nuts, Bolts, Screws, 
Washers, Assortments, Catalog 756. 
Nutty, Co, 138 Main, Derby, CT 


DENTAL BURRS. .090" shaft. Great 
for hobbyists, Six each of four ‘styles. 
$3.00. Jerryco, 5700 Northwest Hwy., 
Chicago, IL 60646. 


LATHES — Unimat, Maximat, Sher- 
line. Metals — Micrometers. Catalog 
$1.00, ^ Campbell, 1424 Barclay, 
Springfield, OH 45505. 

CATALOG Machine Tools. Micro- 
meters. 200 Pages $1.00 Refundable 
First Order, Halmike's  Toolarama, 
South Plainfield, NJ 07080. 


METAL Lathe Tooling, Milling Cut- 
ters: Catalog $1.00. Milling, Box 73, 
Cedar Rapids, IA 52406. 


VEGA is the affordable ten inch 
metal lathe. For brochure write: Vega, 
Box 561B, Dayton, OH 45419. 


GENERATE Your own Acetylene 
and SAVE. For details write: R.H. 
Haynes, 62 Voorhis Lane, Hackensack, 
NJ 0760 


14 ENGINES & MOTORS 


RUN Three Phase Motors on Single 
Phase! Three Methods! New Illustrated 
Manual. $3.00 Guaranteed. Lindsay, 
Box 12-Z3, Bradley, IL 60915. 


CONVERT car generator to motor. 
Manual $3.00. Denis, 5552A Water, 
Tucson, AZ 85712. 


REWIND car generator for 110 
V.A.C. power plant. Plans $3.00. R. 
Schmauss, 1228 E. Cass St., Tampa, 
FL 33602 


II 


HOLDER 


Puts frm base under 
Vh mounted." motors 
1/16 to 6-11/16 diame- 
te 

Postpaid U.S. Prices— 


MOTOR 


Aluminum 
$2,50 ea.-3 for $6.00 
S ior $4.40-6 for $10 
For all steel add $253 
E^ Walstedt Co. 
11801 92nd Ave. N. 
‘Osseo, MN 55: 


15A ENERGY SAVING 


SOLAR COMPONENTS CATALOG 
featuring the "FEATHERLITE” collec- 
tor. Send 25c to Solar Therm, Dept 
PQo 203 Point Royal, Rockwall, TX 


“WARNING! Protected by Electronic 
Alarm System." Eight professional 
Stickers. Crooks won't chance it! $2.45 
ppd. Guaranteed. Blueridge, 2 Middle, 
Lake Grove, NY 11755. 


FIRE Alarms - WORLD'S SMALL- 
EST. Plugs directly into wall outlet. 
Send $9.95. Information 25c. C&M 
Enterprises, Box 769, King of Prussia, 
PA 19406. 


SEND 50c for 48 Page Burglar-Fire 
Alarm Catalog. Protecto Alarm Sales. 
Box 773A, Michigan City, IN 46360. 

WARBLE ALARM — 10W — Kit — 
Ságderrs. Box 209A, Park Ridge, IL 


PROFESSIONAL Burglar-Fire Alarm 
Equipment at Discount Prices. Catalog 
50c. Emel Electronics, Box 146-R. 
Sheineld. MA 01257. 


SAVE 50% to 80% HEAT LOSS on 
forced hot water and steam home 
heating systems and on hot water 
heaters. Send $7.00 Check or Money 
order for complete details and step by 
step instructions. Send Check or 
Money order to T&R Heating Associa- 
tes, Box 214, Standish, ME 04084 


ENERGY SAVING PLANS: 


Vertical Windmill 
Electric Car 
Home Power Plant 


Fireplace 


Electric Bicycle Water Wheel 
Electric Bike” Burn Waste OIL In Home 
jurner 


$3.00 each — $10.00 any 4 plans — $15.00 all 
plans or just send for free info. about plans t 
GOODMAN ASSOCIATES 
4 Berryville Pike, 


25446 
ALTERNATE 
ENERGY 


WOODBURNERS Encyclopedia — 
The "bible" for wood heating. Test re- 
sults, efficiencies, chimnies, honest 
economics, 150 manufacturers, speci- 
fications for 400 stoves. Send $7.45 
to author: Jay Shelton, Belden Str., 
Williamstown, MA 01267. 


A-Z SOLAR PRODUCTS 28p. Cata- 


15B 


BUGLAR Alarms, Supplies, Catalog: 
$1.00. Refundable. EPS, 1419 Mor- 
ganwood Drive, Lakeland, FL 33801. 


DIALING Unit calls police. $29.95. 
Free catalog. S&S Systems, 5619- 
L St. John, Kansas City, MO 64123. 


19 MOTION PICTURES 


26 SCIENCE & 


CHEMISTRY 


AMAZING ELECTRONIC 


“~~ PRODUCTS s~ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE. PISTOL, POCKET - SEE IN DARK . SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS GIANT TESLA $. 
TUNWAND -TV DISRUPTER - ENERGY PRODUCING. SU 
RVEILLANCE, DETECTION. ELECTRIFYING, CHEMIC 
AL. ULTRASONIC. CB, AERO, AUTO AND MECH DEVI 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT 


DPARTSSERVICE. INFORMATION 


CATALOGS! sereas oun suey ar ttis eie 


CHEMICALS and apparatus cata- 
logue 50c. Cardinal Chemical Compan: 
Inc., 404 South Willson Drive, Altoona, 
WI 54720. 


32 REAL ESTATE 

BIG .. . NEW .. . FREE... 
SUMMER 1977 CATALOG! .. . Over 
2.600 top values coast to ‘coast! 
UNITED FARM AGENCY, 612-PS West 
ATth. Kansas City, MO 64112. 


CABIN, stoves, 7.8 acres wood, 
Jake, N.W. Wisconsin. (414) 245- 

100's OF low cost VACATION LAND 
and SECOND HOME opportunities in 
your area. Details, write: Sailwood, 
Dept PS-2, Mears, MI 49436. 

WYOMING RANCH LAND. 10 Acres, 
$35 down, $35 month. Owner — Mike 
Gauthier, 0550A Gallatin, Downey, CA 


CALIFORNIA acreage. Excellent in- 


vestment potential, $20 down, $20 
monthly. Box 35291, Los Angeles 
90035. 


FANTASTIC _ Chemical ^ Catalog. 
$1.00. Electro Chemical Laboratories, 
Box 205, Staten Island. NY 10306. 


FIVE LASER PLANS - $8,00; 

CATALOG $2. ‘Solaser’’; 
1005; “PS477"; Claremont, CA 
91711. 


SUPER 8, 16mm and 6mm _ Full- 
length Featüres and Shorts, Sound 
and Silent. Color and Black/White 
film classics, Bogart, Popeye, Barry- 
more, Garbo, Chaplin, Bugs Bunny, 
Mansfield. Niles Films, Box 1576-PS, 
South Bend, IN 46634. 


UNUSUAL movie supplies. Free 
circular. Esoh, 47th Holly, Kansas 
City, MO 64112 


SUPER 8, 8MM, 35MM, B & W and 
Color Film, Supplies, Processing Equip- 
ment. Send 25c for 84-page catalog 
refundable with order. Superior, 442- 
448 N. Wells, Chicago 6061 


SUPER 8 & VIEDO CASSETTE EN- 
TERTAINMENT FOR SALE OR RENT! 
8 MM, 16 MM sales only. Write or 
call today! Free Catalogs! CINEMA 
EIGHT, Box PS, Chester, CT 06412. 
(203)' 526-9513. 

Fi italogues. 
Films, International-S Films, 
vale, NY 11548. 


5,000 8-16MM 
Green- 


log 31.00, refundable, Solar, 7439 
Oakley St NE, Minneapolis, MN 194 COLOR SLIDES 

“SOLAR Energy and the Land" for 35MM COLOR Slide Sampler . . 

appraisers, landowners, hobbyists. — 20 Fascinating 2" x 2" . . . . only 

33.05. PP. Box 5321, Austin, TX $1.99. Free catalog. Hundreds ot sets 

‘8763. >.. travel, circus, wildlife, flowers, 
railroads, war, etc. ORDER 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 
single source. Send for our com: 
prehensive catalog, including solar 
energy conversion lables and delailed 
descriptions of most books. Send $1.00 
Refundable. ENERGY 
Dept. PS1. 4525 

Comber Ave., Encino, CA 91316. 


Blackhawk Films, 3477 Eastin-Phelan 
Building, Davenport, IA 52808. Or call 
toll 800-553-1163, mention 
order no. 3477 (Invalid In iowa, Alas- 
ka & Hawaii). 


HYDROPONICS Kit, Sophisticated 
Soilless Garden. Reasonable. Survival 
Hydroponics, 3435-PS Tennyson, Den- 
ver 80212. 


CHEMICALS — Apparatus. Biologi- 
cal Scientific Supplies. Catalogue — 
50c. Hagenow Laboratories, 507 Hu- 
ron, Manitowoc, WI 54220. 


LABORATORY GLASSWARE, new 
brand. Astonishing "savings. Quality 
guaranteed! LABGLASS. 10373 Ten- 
nessee Ave., Los Angeles, CA 90064. 


BREATHE BETTER AIR with nei 
tive ion generator. Construction Plans 
$1.50. Kit $165.00. Golden Enter- 
prises, Box 1282PS, Glendale, AZ 


FREE CATALOG! (Covering 15 
States), Ali Types Property! Photos! 
SAFE-BUY Real Estate Agency, Inc. 
Box 589-PS, Little Rock, AR 72203. 


CANADIAN Country Properties," 
Our 61st Year. Free Catalogue. Tax 
Sale Service, Suite 404-PS, 85 Bloor 
Street East, Toronto, Ontario, Canada 
M4W 1B: 

FREE! Big SPRING Edition! Over 
5,400 new properties described, pic- 


tired — Land, Farms, Homes, Busi- 
nesses — Recreation, Retirement. Se- 
lected Best thruout the U.S.! Over 700 
Offices, 43 States. Coasi-To-Coast. 


Mailed’ FREE from the World's Larg- 
est! STROUT REALTY, Inc. 7-BT S. 
Dearborn, Chicago, IL 80603. 


CANADIAN LAND FROM $54.00 AN 
ACRE. Choice properties across Cana- 
da. Low monthly payments. Ideal for 
cottages, hunting, fishing, investment. 
Free catalogue. Canadian Estate Land. 
Dept. PSC, 286 Lawrence Avenue 
West Toronto. Canada M5M 3A8. 


NEW Greatly expanded 1977 cata- 
log listing thousands of chemi 
lassware and lab equipment. Send 
jollar to: Mei ‘Scientific, 1665 
Buffalo Road, Rochester, NY 14624 


TEST TUBES, 13 X 100 mm. flint 
glass with tight fitting rubber caps. 
(100) for $6.00. Jerryco, 5700 North- 
west Hwy., Chicago, IL 60646. 


CHEMICALS, Glassware, Kits, Cat 
alog 50c. K/N Chemical Co., Box 748, 
San Bernadino, CA 92402 


LABORATORY Supplies — Dis. 
counted Prices! Catalogue — 50c. 
Starr Sclentific, 916 Madison Street, 
Manitowoc, WI 54220. 


27 PLASTICS 


GAF Colorslides Worldwide catalog 
50c. Worldwide, 7427-5 Washburn, 
Minneapolis, MN 55423. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


ALTERNATE Energy Directory: 
Hundreds of Sources. $3.75: A.E.P.CO, 
Box 25984, Albuquerque, NM 87125. 


WINDGENERATORS, Solar Heating 


l, Quebec, Ci TW AK: 


PROFIT from opportunities in to- 
days energy short society, Solar, New 
Building Methods, Food’ Production. 
Insulation, Marketing Plan. Send $3.00 
for publication. SDI, 3136 N. 28th 
Ave. Phoenix, AZ 85017. 


SOLAR UTILIZATION NEWS. The 
complete monthly solar newspaper. 
$8/vear. Hox 3100, Estes Park, CO 


SOLAR EQUIPMENT 
wwe QUIDE TO SOLAN, EOMIPMENT 
Ra ML 


heating /coslin 
"Teils what's 
ie Send 


SOLAR REVIEWS 
Deerbrook, Wi. 54424 


16 CONSTRUCTION 
PLANS, BLUEPRINTS 


POST building blueprints and in- 
structions $4.95 each. cash or money 
Order, to cover handling and postage. 
State’ size, type needed. Complete list 

2.00. Distributor, Rte 1, Box 116A, 
ance. OH 43512. 


17 BURGLAR/FIRE ALARMS 


BURGLARMIST™ tear gas anti 
burglary device $14.95. Information: 
SCRAMCO, P.O. Box 3660B, Laurel- 
dale, PA 19605. 


DO It yourself home and auto alarm 
systems. Complete easy to follow 
Schematics. Send $3.00 to: Lakes 
Service Co., Box 519, Arnolds Park, 
TA 51331. 


212 | POPULAR SCIENCE 


12-EXPOSURE Roll Kodacolor Film 
developed-printed, jumbo $1.50. 
CAPRI COLOR, "Box 2667, 
Christi, TX 78403. 

LOOK! Special Money Saving 
Offer! Kodacolor Rolls developed wit! 
Jumbo Prints — 12 Exposure $1.75, 
20 Exposure $2.75, B&W 89c (po: 
paid). Big Supply Discount. Enclose 
advertisement. Wisconsin Film, Dept. 
O., La Crosse, WI 54601. 


Corpus 


21 HOBBIES & 

COLLECTIONS 
MILITARY jatures. Museum 
quality. Not toys. Catalog $1.00. 


Bussler, Box 107-P, Wollaston, MA 
02170. 


MAGIC is a Great Hobby! Send 25c 
for Giant catalog. Magic & Fun, Box 
1936-HB, New York, NY 10017. 


COLLECT Military Medals. List 50c 
Fermon, Box 387PS, Baldwin, NY 


CASTOLITE pours like water, hard- 
ens like glass without heat. Crystal 
clear, colors. Embed flowers, ‘seashells 
mementos, anything, Make ‘fine gifts. 
Reproduce your designs with flexible 
molds any shape, size. Profitable. I- 
lustrated Manual Ca 
CASTOLITE, Dept. 77D/ 
Woodstock, IL 60098. 


29 LOG CABIN & 
HOME BUILDING 


"A" FRAME CABIN. 
$2400, material. Purchase lo- 

lans, instruction 
list, all for $5.00. 
Money back guarantee. Plan $1721, 
“Dependable Products", Box 113, Vis- 
ta. CA 92083. 


1184 square 


GOVERNMENT Lands — From 
$7.50 Acre! Homesites, Farming, Va- 
cationing, Investment ' Opportunities! 
Government Land Buyers Guide" 
plus, nationwide listings, — $2.00. 
jurplus Lands, Box 19107-FD, W: 
ington, DC 20036. 


33 SPORTING GOODS, 


FISHING TACKLE, ETC. 


Model 
K-31 


f em 


NEW Leather Covered Knife opens 
io a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, 
slim & ultra smart, this knife is of 
top quality drop forged steel for 
durability. Only 2: when closed. 


$2.75 plus 25c post. & hdlg. 


WESTBURY SALES CO., Dept. K-4-PS 
P.O. Box 434, Westbury, N.Y. 11590 


“HOW TO BUILD A LOWCOST 
HOUSE OF STONE." Detailed, illus- 
trated manual, $3 (Guaranteed). 
Stonehouse, B439, Sweet, ID 83670. 


A GUIDE to Becoming Your Own 
General Contractor, $6.00 Guaranteed. 
GCCS, Box 390. Warrenville, IL 


BUILD Log Cabin rustic furniture, 
fireplace!!! Complete manual $3.00. 
..,'A' Frame plans $2.00 . .. Guar- 
anteed, Bilder, 956 Springdale, Atlan- 
ta, GA 30306: 


COLLECT authentic miniature cars - 
Not toys! Catalog $2 and worth it. 
Richardi, Box 8-M, Parsippany, Nj 
07054. 

SEASHELLS: Collectible specimen: 
Color catalogue, 25c. Shell Game, Box 
330722, Miami, FL 33133. 


23 MINERALS & 
PRECIOUS STONES 


RARE EARTH MINERALS. Learn 
what they are, why they are valuable, 
where they are found, and how they 
are identified. $2. Tomar Research, 
Dept. PS4, Box 531, Montrose, CA 
91030. 

FREE Information! Join worldwide 
Mineral Club. Receive Valuable Miner- 
als Monthly! Write Today! Mineral of 


Month Club, Box 487P31, Yucaipa, 
CA 92399. 
PANNING, MINING, TREASURE. 


Catalog. Free, Mining, Box 64-PS, 
Nampa, ID 83651. 


GEODESIC DOMES. Plans, Kits, Hub 
Systems. Catalog $2.00. ‘Timberline, 
2015P Blake, Berkeley, CA 94704. 


HOMES, Buildings, Retaining Walls. 
12" Thick Walls, 37c per cu. ft... 
Easy to Build, Common Tools, Saves 
Heat, No Stone used. $3.00 Photo Il- 
lustrations. Boardway, 134, New Al- 
bany, IN 47150. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


HYDROPONICS — Grow 
water. Home Experimentation Kit: 
Instructions. Nutrients, over 100 
source Bibliography. $2.05. American 
Hydroponics, Inc. Box 1422. Lake 
Grove, OR 97034 


31 NURSERY SUPPLIES 


GINSENG bringing $40 pound. Have 


ants in 


seeds, roots. Information, Growers 
Manual $1.50. G. Collins,” viola, IA 


WHOLESALE Sportsman's Catalog 
Scopes, Binoculars. Reloading Equip- 
ment, Hunting Equipment, Save 20 - 
40%. Send For Free Catalog. Tex 
Sports, Dept. PS, Box 960, Stratford, 
TX 79084. 

LIGHTWEIGHT, compact gear for 
the self-propelled outdoorsman. Free 
catalog. Moor & Mountain, D34, An- 
dover, MA 01810. 


AMERICAN ACE PISTOL 
Smallest Black Powder Gun in the World 
Size 51a” x 2V2". -22 Caliber, Uses 15 grains 
xxxx black powder. All steel. Rifled barrel, Qual- 
ity nickel finish. Purchaser must be 18 yrs. of age 

or older. 
Only $22.95. 
Pkg, of 100 
Lead Balls—$1.50 
LOIS SALES CO. 
Dept. O. Box 26, Middlesex, NJ 08846 


35 AQUARIUM SUPPLIES 


| LIVE SEAHORSES $2.9! l 


Kit includes 2 mated pairs ‘SENT 
(4) including “pregnant, papa 
Cho "gives birth up" to” 30. 
ponies) seashells, coral, food. 
| Sea-snaii, live plant amd in- 
| sstient-MI for S238 pod, 
VIVE DELIVERY GUA 
| ANTEED. Keep these fasci- 
mating pets in jar or fishbowl. 
| Educational Hobby 
AQUALAND, DEP 
| z.o. sex 32.7365; miam 


Kit has two mated pairs of freshly caught ve 


25 LIVE SEAHORSES 2.98 
hora, including ONE PREGNANT MALE, 


CORAL AND SILICA SANDSS. 98, 


LARGE DELUXE AQUARIUM AND ALL 


who wil give birth to as many as 25 babies. 
Marina salt, food and instructions included plus 
alive marine snail, ABOVE KIT WITH CUSTOM. 
‘AQUARIUM, SEA HORSE TREE, SEASHELLS, 


B san Horses, Dept. ps 47, Bor 342086, Cora Gates. FU 33134 il Gabe F134 
37, DOGS 


DOG HOUSE - Folds for travel. De- 
tailed blueprints. Materials list. 
Medium-small dogs. $4.50. Northway 

Box 5591, Eugene, OR 


Harness, LD. 
Bargain Price Illustrated 
32 page Catalog. The Dog Collar 
Works, Maysville, GA 30558. 
DOG HOROSCOPE KIT, INCLUDES 
SCROLL, booklet, beautiful poster 
suitable for framing. Send $5.98. 
Yynox, PO Box 57498, Rochester, NY 
14615. 


38 BIRDS & ANIMALS 

AMAZING, Profits! $10,000 Yearly 
Raising Rabbits for Wool and Breed- 
ing. Details $1.00. American Angoras, 
Maita 9, MT 59538. 


39  EARTHWORMS, 
CRICKETS, FROGS 


EARN Mone; 


ing fishworms for 
us! Exciting details free! Oakhaven- 
121, Cedar Hill, TX 75104. 


FREE Literature — We Teach You 
To Raise, Sel Fishworms, Crickets, 
12-inch African, Worms, Carter Farm- 
Plains, GA 31780. 


$15.000 YEARLY RAISING FISH- 
WORMS! Outstanding Breed! Send 
45c Stamps for Raising Instructions. 
Full Details, Special "Today! 5,000 
Hybrid Redworms $15.95 | Postpaid. 
Georgi ch, 


GREY Nightcrawler Rai, 
Retail, Free Details. Fain's Angle- 
worms, Edison, GA 31746. 


ORMS  Bedrun 5,000 


ARMS 18 + Inches in 90 Days or 
Refund! Revolutionary Specialization 
Technique. $3.00 — Complete! Phe- 
Doministics, Box 281e, Gresham, OR 


BODYBUILDERS, Athletes, new de- 
vice builds super calf muscles in 14 
days! Send $1.00 for details (refund- 
able)! To Reid's Fitness Equipment, 
Box 7147-C, London, Ontario, Canada 
N5Y-4]9. 

MUSCLES, Easy! 
Health industries 
Tucson, AZ 85731. 


POWERFUL Muscles Fast! Guaran- 


teed. Inquire: Goliath Enterprises, Box 
933f, Wheeling. IL 60090. 


46 PROFITABLE 
OCCUPATIONS 


REPAIR LAWN MOWERS and Small 
Engines. Thousands of Parts and Tools. 
Send 25c for Wholesale Lists. Ell- 
Wangers, 15 Canal, Port Jervis, NY 
12771. 

FREE Literature — Make Big Mon- 

g Fishworms and Cricket 
Carter Farm-10. Plains, GA 31780. 

MONEYMAKING Business, U-Build 
Inexpensive Engraver, Bumper- 
stickers. Information 50c. Lincoln, 216 
Spring. Seattle, WA 98104. 

FREE catalog. Repair air condition- 
ing refrigeration. Tools. supplies, full 
instructions. Doolin, 2016 Canton, 
Dallas, TX 75201, 

$100/DAY Possible! 

y. "Complete. Manual, 
956 Springdale, 


BULLFROGS 


Turn Bullfrogs into 
Greenbacks. Frog 
Farming is interest- 
ing and profitable. 
Informative brochure 
$2.00. 
Slabaugh Frog Farm 
Rt. 3, Poplar Bluff, Mo. 63901 


47 BOOKS & MAGAZINES 


Scrap 
$4.00. 
Atlanta, GA 


RED) 
$15.00; 20,000 — $40.00 plus post- 
age. Raising instructions. Brazos 
Worm Farms, Box 4185, Waco, TX 


42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 

FREE Catalogue! Thousands war 
surplus optical bargains. Lenses, 

Prisms, Telescopes, Binoculars, etc. 

Jaegers, 691G Merrick Road,’ Lyn- 


brook, NY 11563. 


TELESCOPES. Have Fun and Satis- 
faction building your own. SAVE 
50% +. Information 50c. Crown, 
‘Mesa, AZ 


1524 ‘East Broadway C, 
85204. 


Optics, 5514 Lawrence, IL 
60630. 


43 GOV'T. SURPLUS 


GOVERNMENT Surplus, Buy in Your 
Aren, How, Where, Send $2.00. SUR- 
3017T-PS HEADQUARTERS 
BUILDING, Washington, DC 20014 


JEEPS — $59.301 — CARS — 
$33.50! — 200.000 ITEMS — GOV- 
ERNMENT SURPLUS — MOST COM- 
PREHENSIVE DIRECTORY AVAILABLE 
tells how, where to buy — YOUR 
AREA — $2.00 —  MONEYBACK 
GUARANTEE — Government Informa- 
tion Services, Department A-4, Box 
99249, San Francisco, CA 94109 (165 
Cervantes). 


JEEPS, ‘Trucks, Typically From 
$52.40 .'. . Automobiles, Boats, Mo- 
toreycles, ` Airplanes, Typewriters 
Tools, Clothing, Sports, Camping, Ph 


tographic, Electronics’ Equipment — 
200,000 Bid Bargains Nationwide Di- 
rect From Government — Low as 2c 
on Dollar! Surplus Catalog and Sales 
Directory $1.00 (Refundable First Or- 
der). Bonanza Surplus, Box 2269-PS, 
Northlake, Illinois 60164, 


“U.S, GOVERNMENT SURPLUS Di- 
rectory,” How, Where to Buy. 100,000 
items (including Jeeps) . . . Low as 
2c on Dollar! Most Complete Infor- 
mation Available . . . $2.00 SURPLUS 
DISPOSAL, Box i9107-FD, WASH- 
INGTON, DC 20038. 


“1977 SURPLUS Army. Navy store 


64 page illustrated catalog. Send 
$1.00. Ruvel, 3037 N. Clark, Dept. 
AM, Chicago, IL 60614. 

45  BODY-BUILDING, 


SELF-DEFENSE COURSES 


POWERFUL Muscles Fasti! Obtain 
fantastic results, Free brochures, Uni- 
Yersal Bodybuilding, Dearborn, MI 


“HYDROPONIC How Booklet" 
“Hydroponic Bibliography". $1.00 
Each. American Hydroponics, Inc., Box 
1423. "Lake Grove, OR 97034. 

LEGAL corruption exposed in new 
book How To Sue Your Lawyer. 35.35. 
Dr. B. Landis, P.O. Box 537, Neptune, 
NI 01153. 


SAVE YOUR COPIES 
OF POPULAR SCIENCE 


Keep them neat and in 
good order for future refer- 
ence by ordering these hand- 
some, custom-made library 
cases. They'll look good in 
your library or your work- 
shop. Each case holds a full 
year's issues. Richly covered 
in black leatherette, its royal 
blue spine is decorated in 
gold leaf with the year and 
the Popular Science insig- 
nia. 

They're only $4.95 each, 
3 for $14.00, for $24.00 
postpaid. To order, send 
check or money order to 
Jesse Jones x Cor 
P.O. Box 5120, Philadel- 
phia, Pa. 19141. 


ORGANIZ! E YOUR MAGAZINES 


Shield Protector-files keep 
them out of the way 

yet handy. 

Tough, wainut finish, 
corrugated fiberboard. 

6 for $9.95 postpaid U.S. & 
Can. send check or money 
order to: Shield Associates, 
Dept. AA, 1906 Lincoln, Evanston, Illinois 60201 


BACK Issue Magazines. Over 200 
Titles, 1890 to 1977, Send Stamped 
Envelope. Free List. Everyb 
Bookshop, Dept. PS, 317 West 6th, 
Los Angeles, CA 90014. 


AVOID SPEEDING TICKETS. 

COMPREHENSIVE explanation ra- 
dar vascar. Countermeasures, Defen- 
sive tactics. Don't ve trapped, $3.00 
Booklet. 6728 Harvestglen, Dallas, TX 


TWO! Different, Mag 


Catalc 
Mant Magic, 9734 Bi d C Memi, 


rd Road, Miami, 


VENTRILOQUISM! 
struction, Scripts, Puppets. 
28e, Maher, Box 420PS, Littleton, C 


HUGE! Completely New Photo- 
graphed Illustrated Magic Catalog 25c 
Moore’s Magic, International, Box 
1405-G4, Plymouth, MI 48170. 


BE A Magician! Two Booklets ex- 
piaining 156 tricks Plus large Pro- 

sional Catalog $2.00 (refundable) 
Magic, Inc. 5080 Lincoln, Chicago, IL 


BIG magic catalog plus fun catalog 
35c. Sunmagic, Williston, VT 05495. 


51 COINS & CURRENCY 


SEND 10c for new edition valuable 
Guidebook "How to Collect Coins.” 
Also ineluded 5 foreign coins from 
Turkey, Spain, etc., and best coins 


PAPERBACKS  30c Up. Nonfiction. and supplies catalog in America. Lit- 
Free Catalog. Bargain "Books. Box feton Coin Company, Dept. XB-2, Lit- 
1041G, Richmond. VA 23221. tleton, NH 03501. 

FREE Discount Book List, Senrab, LOOK! Fascinating Foreign Coins, 
1454. W. Tard Place, Chicago, IL Three For l0c. Goodwill Coins, 15037 
60636. à Lapalm, OakForest, IL 60452. 

BE ORGANIZED BEAUTIFUL Silver Dollars = Choice 

IF You save your copies of Popular Uncirculated | +" 1878-8, 1880-5 
Science here's a great way to keep 1881-0, 1882-0, 1883-0; 
them from getting torn ‘dirty, ‘ete. 1889-0. 188 
Heay; que y-constructed file boxes 1901-0,  1923-P. 
hold issues. Gold embossed ^ $10.49. Any Five Different '$45.95. 
Only $4:95 each. 3 for $14.00. 6 for Super-Bargain Lists 50c. Bebee's In- 


$24.00. postpaid, Order. t from 
Jesse Jones Box Corp.. P.O. Box 5120, 


Philadelphia, PA 19141 
URVIVAL / Guerrilla _ Warfare” 
Training Books/Manuals. "Survival" 


Foods. Latest Catalog 50c Coin/ 
Stamps. Ken Hale, (L-50), McDonald, 
OH 44437. 


CLOCK and Watch Repairing Bool 
Tools, Materials, Free catalog. Nort 
American, Box 77BDA, Fox River 
Grove, IL’ 60021. 


corp., Omaha, NE 68111. 


CURIOUS New 10 lire Bumble Bee 
coin from San Marino. Europe's old- 
est and smallest state. Send only 10c. 
Mystic Stamp Company, Dept. 
Camden, NY 13316. 

BUFFALO Nickels. Five Different 
$1.00, Bryson, 612P White, Toledo, 
OH 43605. 


52 STAMP COLLECTING 


FANTASTIC Book Bargains! Many 
70% off! Moneymaking, photograph- 
ic, ‘handicrafts, how-to, educational. 
Request free catalog! Belvedere, Box 
363WH, New York 10011. 

HUNDREDS Books. Catalogs 25c. 
Fleischer PS, 129 Walnut, Everett, 
MA 02149. 

FREE BOOK CATALOG! Rush stam; 


to: Wilkey's Bargains, 592781, Miami, 
FL 33159. 


HOW TO GET WELL. Qver 60M 
copies sold the first year. Invaluable 
formation. Send $8.95 to: Jack 

Horowitz, Box 164 Lenox mil P. 

New York 10021. 


OPPORTUNITIES****BOOKS SALES 
Fix Lawn Mower. $7.95 
Fix Lock and Locksmithing | $7 95 
Fix Typewriter and adding Machine ... $7.95, 
How to get Started in Exporting 
a $243 Billion Market 3.95 
Plus 50c postage Each book On 10 day 


money-back guarantee. 
JAY BOOKS SALES CO. 
At. 6 Wooddale Rd. * Knoxville, Tenn, 37914 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelty Cat: 
alog. 1800 Funmakers, Jokes Tricks, 
Science, Sports, Hobbies, Jewelry, Bar. 
gains. johnson-Smith, C-2, Mt. Clem- 


ens, MI 48043. 


FREE 1977 FUN CATALOG 
UNUSUAL Gifts, Science Gadgete, 
Novelties, Magic, Jokes. Gi 
FACTOR. 
Union Street, 
07650. 


50 


MAGIC TRICKS 
PUZZLES, ETC. 


MAGIC! Large combination profes. 
ional ‘and amateur catalog, 50c — 
refundable. Order from old, reliable 
dealer. Fast service, Jeffries Magic- 
land, P.O. Box 274-B, Dallas, 


THE PENTAGRAM PUZZLE. Fasci- 
mating geometrical brain-teaser that's 
guaranteed fun for everyone. Com- 
plete kit only $3. Geometric Progres- 
sions, Box 1350, Hawthorne, CA 
90250. 

PROFESSIONAL Magic. Giant Illus- 
trated Catalog 25c. Top Hat-B, Box 
1669. E n. IL 60204. 


Please Note! Mos! oí the stomp od- 
verlising below mentions "opprovols," This 
means that in addition to the special olfer, 
you will receive stamps ON APPROVAL 
from which you moy select those you wish, 
& return the bolonce with payment for 
the ones kept. Approvals may continue 10 
be sent unless you indicate you do not 
wish to purchase ony, In some cases the 
special oller is made only 1o approval 
f 


FREE, 101 


colorful, natis 
world stamp: 


Other exciting stam] 

for sale on approval. Buy some or 

none, return balance. Cancel service 
anytime. Keep the 101 regardle: 

for postage and handl- 

PS4, 51 Park- 

own, RI 02852. 


200 WORLDWIDE Stamps 25c. 
Approvals. Whites, Box 24211-QK, In- 
dianapolis, IN 46224. 


FREE! 55 Different, including Tri 


Send 25c toda; 


anpies, Space, ofhera! Approvals, 
Baird, PS-48, Hox 8128, Portland, OR 


200 DIFFERENT Hungary, Plus Ap- 
provals, $1.30. Fies, A6U, Thornville, 
OH 43076. 


TOPS! 100 Popular Poland Stm 
(All Different) Only 25c. Mystic, 
Dept. PS2, Camden, NY 13316. 


FREE Mammoth Collection, Scott's, 
Master Global Albums, When ‘You Buy 
Bargain Service, Box 5345, 

CA 92704. 


Covers on Appro 
Dolores, Box 96PS, Coopersburg, PA 
18036. 


COLORFUL Miniatu 
10c when requesting approval 
Box 900Y, Kenosha, WI 5314 

TEN different nudes: 20c. Approv- 
als, Stamp Farm, 253, Oxford, Wi 
53952. 

FREE: 32 Page United States and 
United Nations Price List. Shelron, 
Box 610547K, North Miami, FL 


iet of B 


only 
Gorliz, 


RUSSIAN Apollo-Soyuz set 25c with 
Approvals from Richerd Thorne, 13317 
Lydia Street, Silver Spring, MD 2090! 


worldwide approvals. Capt. 

Box 277, Ocean Park, Maine 04063. 
U.S. SPA Souvenir sheet 50c. Re- 

quest U.S, Approvals. Jester Stam 
ox 425P, Georgetown, DE 1994 


FREE! Surprise Collection. Approv- 
als: Topicals, Packets, Summit. 1146C 
= 49th, Brooklyn 11219. 


FREE Trick and Catalog 25c. 
Magic & Fun, Box 1936SP, New 
York. NY 10017. 

FREE $2.00 Trick With Huge M; 


Catalog. All for 35c ‘Superdeal 
h! Abracadabra-SP2, Rahway, NJ 


dc 


PROFESSIONAL Magic! Factory Di- 


SAN MARINO 25 different mint 


stamps only 25c with approvals. 
Donald Gerridge, Box 82-PS, Easton, 
MA 02334. 
. THE 1940 Coronado Expedition 
"#898, mint, is yours for only 


10c with approvals. Colonie, Box One, 
Guilderland, NY 12084. 


rect to You. Giant Catalog — $1.00. 
(refundable). Hank Lee's Magic Fac 
tory, Dept. PS4. 24 Lincoln Street, 
Boston, MÀ 02111. 


VATICAN City Christmas Set. 
1967) 40c. Approvals. Barricks, Box 
7154 Detroit, MI 482i 


APRIL 1977 | 217 


50 ARGENTINA — Different 10c. 
Approvals. Gobestamps, Box 620. 
Saco, ME 04072. 


U.S. 6 DIFFERENT commemorative 
tate bl.cks $1.00! Approvals. Gordon 
avison, Hillsboro, NH 03244. 


56 RECORDS, TAPES, etc. 


U.S. CANADA Price List. 140 Pares 
700° illustrations, Stamp Iceztfca- 
tion 25c. Thom, Box 17021, Minre- 
apolis, MN 55417. 

99 DIFFERENT Worldwide — 25c. 
Approvals. Solway-PS, B26346, Hous- 
ton, TX 77207. 


FREE U.S. with Worldwide approv- 
als, Stamps Unlimited, Box 2295, Kal- 
amazo>, MI 49003. 


FANTASTIC discount. Send $2.00 
for $6.00 retail value. Satisfaction 
guaranteed. Downhill Stamps, Han- 
cock, MD 21750. 


50 DIFFERENT Old U.S. Revenue 
Stamps $1.00. Winchester Stamps, 
Box 3592, field, OH 44907. 


"MARS CONQUEST" — 15c with 
Space approvals. Potomac Stamps, 
Washington, DC 20015. 


FREE Mint British Colonials 
Antigua, St. Christopher, Nevis, Si 


wak, Turks, Caicos, Tristan Caymans, 
Free 


with approvals, 
NY 1102 


1500 FOREIGN $2.00; 5000 $4.00. 
9000 $6.00. 1000 pre-1939 USA, con. 
tains commemoratives, presidentials, 
19th Century, older issues, dues, etc: 
$4.00; 4000 $12.00. 300 USA high 
00; 700 $4.00. No approv- 
. Meyers, 5321 Fleming, Richmond, 
CA 94404. 


100 OLD U.S. Stamps between 
1861 and 1939 $1.00. Ed Rovsh, 423 
Shepa: sfleld, OH 4490° 


PENNY Approvals! Revardle:s Ci 
alogue! Kloster, 4164—52nd St., San 
Diezo. CA 92105. 

500 DIFFERENT Stamps for $1.75. 
Smith. 508B Brooks, College Station, 
TX 11840. 

GERMANY $2.00 catalog v 
ues for 25c Approvals. Stamphaus, 
Box 533, Salisbury, MA 01950. 


BETTER GRADE US. Canadian 
lamps. BORGAN, Box 645, Seiad 
Valley, CA 96086. 


AN Unusual U.S. Approval service. 
Sherman, Box 15355P. Philadelphi 
PA 19111. 


VIKING MISSION TO MARS. Com- 
plete set plus giant multicolored 
Souvenir sheet from Malagasy, 25c. 
Topical approvals. LeBlanc, Box 110- 
PS58, Glen Cove, NY 11542. 


50 EUROPE plus 25 Animals, 25c, 


Approvals. Tom Sawyer, Box 472, 
Durham, NH 0382. 
DYNAMIC Space Project Stamp 


Set, Beautiful Paintings Set, plus Sets 


of Ships, Trains, Sports, plus Collec- 
Von of 100 Worldwide Stamps. Value 
Over $5.00. Just 25c. Appro 


Scorpio, Box 1696, Chicago, IL 606: 


"INVERTED — ERROR'"—Hammar- 
skjold, 15c with Approvals. Belmont 
Stamps. Washington, DC 2001 

100 FASCINATING Turkey Stam, 
(ail different) only 25c. Adults only. 
Goliath Co. Dept. Y-2, Bethlehem, 
NH 03574. 


FREE Worldwide Packet. Penny Ap- 
provals. Froelich, Box 412B, Morton 
Grove, IL 60053: 


50 YEARS Old, fifteen different 
United States, over fifty years old — 
25e with approvals, Jaxon, Box C11, 
New Rochelle, NY 10804. 


U.S. APPROVALS to adult collec- 
tors. incomparable selections of fine 
or 'unfine' (budget priced) used. mint 
and plates. Low prices, great variety. 
Rivertown, Dept. 1885. Lowell Mi 


150 WORLDWIDE 25c with ap- 
provals, Skytop, Box 1022PS, Bing- 
hamton, NY 13902. 


FREE BARGAIN LISTS! U.S. stamps, 
plates. Money back Guarantee. Scotco, 
X4455-PS4, Hollywood, FL 33023 


FREE Surprise collection sent with 
approvals. Jay 1784 Union, San Fran- 
cisco, 94123. 


U.S. BARGAIN: 50 different 25c 
with beautiful world-wide approvals. 
Stamp Center, Kennebunk, ME 04043. 


PICTORIAL approvals, Pennies, re- 
gardless of value! National, Box 7037, 
Arlington, VA 22207. 


JUGOSLAVIA! 30 Different! 10c Ap- 
provals. LASALLE, Box 1581-S, South 
Bend, IN 46634. 


S. 100 DIFFERENT 10c, approv- 
als. Stamps, Box 385S, Midlothian, 
VA 23113. 


STAMPS 2c each Mounted Scott 
order. Smitty, Box 5826, Ft. Lauder- 
FL 33310. 


SEND only 25c for collection 55 
Different U.S, Stamps. Includes old 
issues, commemoratives, 


high value, 
airmails plus hard to ge! - 
Offer to. adults onl; 
Goliath Co., Dept. W. 
03574. 


FREI 


!!! Beautiful Stamps, Gold, Sil- 
ver, others, Approvals, Delor, 21127 
Fleetwood, Harper Woods, MI 48225. 


WOW! 110 All Different German 
10c. Commemoratives, Airmails, Hig! 
Values, Big catalog, bargain’ lists. 
Also, fine stamps from our approval 
service, which you may return without 
urchases and cancel service at any 


ime. Jamestown Stamp, Dept. A47- 
PS, Jamestown, NY 14701. 


30 DIFFERENT U.S. 3c Mints, 
$1.00, CLS, Box 336. Maugansville, 
MD 21767. 


FREE United Nations, Approval Se- 


lection's Chapmans, Box 487-N, Gales- 
burg, MI 49053. 
FREE Stamp Catalog for serious 


collectors. A supermarket of values 
in albums and collectors’ supplies 
hundreds of worldwide money-saving 
country collections and used and un- 
used U.S. stamps! You'll also receive 
the next 8 copies of our value-packed 
monthly mailings free. No approvals 
will be sent. Write for free Get-Ac- 
quainted catalog today! H. E. Harris, 
Dept. GM-15, Boston, MA 02117. 


1000 DIFFERENT Worldwide — 
$2.95. Lists. Eskridge, 133 Ozark, 
Crystal City, MO 63019. 


FREE! Big Bargain Catalog — New 
Edition listing thousands of bargains 
including U.S. and B. N. A. stamps, 
packets, albums, accessories and sup- 
Plies, Also, fine stamps from our ap- 
Broval service which you may return 
without purchases and cancel service 
at any time. Jamestown Stamp, Dept. 
E-47-PS, Jamestown, NY 14701. 


STEEL STAMPS, Multicolored paint- 
ings printed on USS steel foil. Mint set 
from Bhutan, 25c, Topical approvals. 
LeBlanc, Hox'110-PS5, Glen Cove, NY 


FREE duplicate exchange—32c ap- 
rovals Beiden, Box 4175, Dearborn, 
I 48126. 


"I Read us. commemoratives 
with approvals $1.25. Carst 
6101. Fort Smith, AR 72900. ^ 19^ 


FREE U.S. Mint Set. Approvals 
Hildebrand, Box 5645, Redwood 
Hildebrand, redwood City, 
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SOUVENIR Sheet Free With Ap- 
proyals. Lee Hoover, Box 3594, Port- 
land, OR 97208. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


MACO Pride D&A Linear Amplifiers 
Catalog. Electronics, 9420 ‘Trumbull, 
Chicago. 60642. 


GIANT 5x6 FOOT PICTURE FROM 
YOUR T.V. AMAZING INVENTION. IN- 
EXPENSIVE. GUARANTEED. FREE DE- 
TAILS. McCLAIN & ASSOCIATES, P.O. 
BOX 4435, KANSAS CITY, MO 64127. 

36c TUBES, Radio & TV! Free Col- 
or Catalog. Cornell, 42178 University, 
San Diego, CA 92105. 

FREE Educational Electronics Cata- 
log. EduKits Workshop, Department 
163A, Hewlett, NY 11557. 

CH'S Police Scanners, Crystals, 
Frequency Books, Lowest Prices. Box 
19224, Denver CO 80219. 


54A CB RADIO 


DISCOUNTED C.B. RADIOS: Send 
$1.00 for Dealer Catalog. Price Sheet. 
ESCO C.B. Mart. Box 1167S, St. Jo- 
seph, MO 64503. 


55 ELECTRONICS, 
STEREO, HI-FI 


OWERSI KITS 


Organs, Pianos, Stein 
Rhythms, PA Systems 
104-page catalog $2 
WERSI electronics, Inc. 
Dept.A5, Box 5318, 
Lancaster, PA 17601 


BI-LINEAR AMPLIFIER, 
MHz, AM/SSB, 100 watt. Plans $4.00. 
Igor, Box 5516-CD, Walnut Creek, CA 


FREE — Police /Security — Inves- 


3 — 30 


tigative schematics and equipment 
listings. Quimtronix, Box 548-PS, Se- 
attle, WA 98111. 


NEW FREE 1977 Digital Test Equip- 
ment Catalog Now Available at your 
local Electronic distributor. NON- 
LINEAR SYSTEMS. 


SLEEP — Learning Kits — endless 


OLD:E3—45 RPM Original hits. 
Catalog 50c. C&S Record Sales, Box 
197, Wampsville, NY 13163. 


OLD Radio Programs on cas ctte 
tapes. Catalogve Free! Radio, Box 
9246B. St. Louis, MO 63117 


RECORDS — TAPES! Discounts to 
73%; all labels; no purchase obliga- 
tions: newsletter: discount dividend 
certificates; 100% guarantees. Free 
details. Discount Music Club, 650 
Main St., Dept. 4-0477, New Rochelle, 
NY 10801. 


'OLD Radio Shows! Thousands Avail- 
able! Catalogue $1.00. Box 9032-R, 
Wyoming, MI 49509. 


57 MUSICAL 
INSTRUMENTS 


NEW PLAYER PIANO ROLLS. Free 
catalog. Dupree, 2940DS Grace, Costa 
Mesa, CA 92626. 


P.M.I. '77 FREE MUSICAL 
INSTRUMENT CATALOG 
AMERICA’S most complete source 
of major brand instruments and ac- 
cessories at Low, Low prices. Write: 
P.M.I, Dept. PS, P.O. Box 827, Union 
City, NJ 07087. 


GUITAR, Banjo, 
making material: 


Violin, Mandolin 
ccessories, books. 
piano tuning kits, Catalog 25c. Guitar 
Center, Box 15444, Tulsa, OK 74112. 


UP To 60% Discount Name Brand 
Instruments, Catalog Freeport Music, 
114C Mahan St. W. Babylon, NY 

4. 


SPON AND TURNEO IT INTO ^ 


IVE TAKEN THE "GAMBLE: 00°14 
GUT OF AwcmicAs LEADING 3$- 
RBG MONEY CAREER" 


em 3 
Ngan 


WRITE FOR YOUR FREE COPY 


Box 429 Dept M2] OF 
W. W. YOUNG & CO.cresire, ct_05410/ KINGS 


BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure. 
Audit Controls, 50 Brookside Avenue, 
Fair Lawn, NJ 07410. 


, MAKE $100 daily, $25,000 yearly 
in your own professional closing sek, 
vice business (janitorial), Men. 
women, young, old - anyone can d3 
it. Christian, Dept. PS4, Box 7, Mace- 
don, NY 14502. 


BECOME Tax Consultant, Our Stu- 
dents earn $1.000-$3,000 every tax 
season preparing returns evenings. 
State approved, National Tax School, 
Monsey, 1DH, NY 10952. 


tionally known 
MILLIONAIRE reveals secrets of suc- 
cess, Teaches you personally. Write for 
inform 

complete details. 
No obligation. Gil Turk, 
Montvale, NJ 07645, 


Dept. 


LEARN Banjo-5 String Bluegrass 
Easy. No Music, Free Details, Blaylock, 
25-A, Marietta, GA 30060. 


ACCORDIONS - Famous Makes. 32 
Models, Importer-To-You Prices! 
on Cordovox and Button Model: 
Trial. Terms, Trade-Ins, Free Catalog. 
Accordion Corporation. Dept. P, 5535 
Belmont, Chicago 80641. 


LEARN To Play Piano, Organ or 
Guitar The Easy Professional Way. 
Professional Music, Box 86A, Brook- 
field. CT 06804. 


$70 TO $200 Weekly-Home, Spare 
Time Simplified Mail Bookkeeping, Im- 
mediate Income. Auditax, Box 
34741 CÀ 9003 


MAKE durable building plastic e 

Waterproof, Fireproof. Economi- 
. Bays Laboratory, Rt. 1, Box 168, 
Cedaredge, CO 81413. 


CABLE FM STATION: Excellent in- 
come, spare time operation, Experi- 
ence. investment, unnecessary, Free 
details. Cafm, Box 5516-CD, Walnut 
Creek, CA 94598. 


INTERNATIONAL catalog valuable 
to makers, repairers string instru- 


ments, Biggest variety parts, acces. 
sories, all imported woods, bows, kits. 
Send 25c and this ad for catalog, price. 
list. We'll include certificate "worth 


$1.25 credit on your first order of 
at least $10. International Violin Com- 
pany, Dept. LA, 4026 W. Belvedere 
Ave.. Baltimore. MD 21215. 


ELECTRIFY Player Pianos, Pump 
Organs quickly, inexpensively with Lee 
Silent Suction ‘units, Write Lee Music, 
525A Venezia Ave., Venice, CA 90291. 


PIANO and Player Piano servicing 
and repair books. Catalog $1.00, (re- 
fundable). Vestal Press, Vestal, B, 
NY 13850. 


30% TO 60% Discount! Any mod- 


el: Guitar, Amp, Drum, Banjo, Dobro! 
Free Catalog! Warehouse, PS-22, Box 
11449, Ft, Worth, TX 76109. 


58 SONG WRITERS 


LYRICS — Poems Wanted For Mu- 
sical Setting, Recording. Promotion 
Available on Selected Songs. Fabulous 
$1.000.00 Offer. Monthly Awards. 
Talent, 17 (PS) Longwood, Quincy, 
MA 02169. 


POEMS wanted for songs, Nashville 
Music. Productions, Box 40001-M. 
Nashville, TN 37204. 

POEMS, Songs Wanted. Recording. 
Publishing Guaranteed. Royalties, Ra- 
dio-TV release. Broadway Music, Box 
7438-PS, Sarasota, FL 335' 

PROFESSIONAL Songwriter Service. 
Free information. Wolfebarn, A75. Pt. 
Pleasant, PA 18850. 

SONGPOEMS, SONGS, Needed. 
Betty's Music Makers, 258P Treasure 
Island Causeway, Treasure Island, FL 


33106. 
60 BUSINESS 
OPPORTUNITIES 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time. Investment. know. 
experience unnecessary. BIG DEMAND assembling. 
jelectronic devices. Sales handled by 
| professionals, Unusual business opportunity. 
FREE: Complete illustrated literature 
BARTA. Box 238M0 
Walnut Creek, Calif. 94597 


FIRST time offered nation wide, 


unique $50,000 Per year business run 
from your home, this is not a get rich 
scheme, based on facts, not recom- 
mended for Florida residents, details 
35c, G.C.S.. Inc., 900 U.S, #1, Dept. 
12-C, Lake Park, FL 33403. 


tapes, timers, complete outfits. Cat- 
alog free. Sira, Box 24-SB, Olympia, 
WA 98501. 


EARN $7.68 /hour with your Jigsaw! 
Details. sample product—25c. Carter, 
8T James, Toms River, NJ 08753. 


BE Your own boss! 1001 fast, eas; 
ways to make money! Free! "Rusi 
name, address, zip, Money Making 
11071-E Ventura Bivd, Studio City, 
CA 91604. 


MANUFACTURER NEEDS MAN TO 
ASSEMBLE product full or part time. 
Five-figure income potential immedi- 
ately. , Ilustrated catalog — $2.00 
S.K.R.C. Manufacturers, 1419 West 
Dolores Street, Wilmington, CA 9074. 


AKE $92.00 FROM Square Foot 
Plywood (Jigsaw or Bandsaw neces- 
sary). (Proof), details 25c. (Refun 
able) Woodaits, Bridgewater, MA 


COST 25c Retails $12.95. Bronzed 
Baby Shoes. NbcPS, Box 1904, Seb- 
ring, FL 33870. 


$300 - $700 MONTHLY, Ral 
bits, Laboratory Animals ‘for us. We 
supply Equipment, Breeders, Instruc- 
tions. Details — 25c. Laboratory Ani- 
mals, Inc, PS, Countyline Road, Pent- 
water, MI 49449. 


$200.00 DAILY, Manufacturing 
Signs, Guaranteed Results. Pattern: 
Samples, Information. $6.00 - re: 
fundable. Graphic-Art. Route One, Box 
Rapid City, SD 5770 


LIFETIME Opportunity for mechani- 
cally inclined individuals! | Operate 
Successful Manufacturing Business. 


Little or no investment required. Mark- 
. Brooklyn, 


Martin, 92-P Brighton 11) 
NY 11235. 


fastic, proven, high-volume consumer 
product, "No. experience. necessary. 
Complete business plan offered. Send 
$5.00. sample details, Surego 193 
509 Corona Crescent, Coquitlam, B.C. 
Canada V31 621. 


SELL Books By Mail — write: 
Fletcher, 906 Lindale, Richardson, TX 
5080. 


PIANO Tuning Learned Quickly at 
Home! Musical Knowledge Unneces- 
sary. Free Information. Empire School, 
Box 450327, Miami 33145. 


VENDING Machine. No selling, 
Routes earn amazing profits. Big Cat 
alogue Free. Parkway Corporation, 
1930PSB Greenspring Drive, Timoni- 
um, Maryland 21093. 


HOW TO GET RICH WITH 
LITTLE KNOWN ENTERPRISES 
THAT RAKE IN THE MONEY! 

I have made Millions with little. 
known enterprises that have made 
me wealthy Let me send you my 
FREE BOOK — '2100 Unique Ways 
To Make Money.’ Write: Success-B 
Box 40614 Detroit. Mich. 48240 


BUMPER STICKER 


PRINTING DEVICE 


Portable. M i 
utes. Sei Ake EN 


‘for FREE DETAI 


$300 WEEKLY Mailing Circulars - 


Foolproof Program - Start Immediate- 
1 rite: FORTUNITY (1A4), 46 
Cardwell, Orangeville, Ontario "LOW 
ive. 

SELL Books! Complete Mailorder 


Plan. VIKARI'S, Box 
Lake City, UT 84110. 


$40 DAILY Mailing Advertisments. 
Details $1.25, stamped  eaveloj 
Quinn, Box 683, Van Nuys, CA ns S 


YOUR own Printing Busin 
Investment - $15.00" Details $3.00. 
barco, Box 16, Jamestown, NC 27282. 


WAKE $1000 A WEE CAMPING 

NO Capital Land, Zelini 
perence Needed. Froe Detalis. 
qoSmPing", Dept, 310, Box’ 1018, 
Torrance, CA 90505. 


SUNTAN products distributorship, 
$95,000,000, | market, | Floridatone; 
1728 Derbyshire; Daytona Beach, FL 


CRAFTSMAN SKILLED HANDYMAN 
make extra cash reinforcing doors, de 
s of burglarized homes - For 
Complets details & Book on Burglary 
Prevention send $3.00 to Cattran, 
1660 Sutter, #201, San Francisco, CA 


NEW Luxury Car Without Cost! Free 
Details. Codex-B, Box 6073, Toledo, 
CH 43614. 


EARN $60.00 Dally Manufacturing 
Concrete Fence Posts. Practically no 
investment. send Stamped-addressed 
envelope. American, Excelsior Springs, 
MO 64024. 


1312PS, Sait 


FANTASTIC MAILING Program 
brings huge profits fast. Dealer 
wanted. EON. 606-B Willow, Wauke- 


VINYL'S Where the Money Is! In- 
visibly Repair, Refinish, Recolor, fu 
re, lu x 
nin gage. Quick, Easy. 


Restaurants, unlimited custo: 
ers. Start earning’ after a day's pre 
Hes, Sensational, details, Free, VIP, 


$300 WEEKLY Selling Information 
By Mail Dilello, PS4, 101 Crotona, 
Harrison, NY 10528. 


SECRETS! Mail Order Success. In- 
ternationally famous expert reveals 
how to make home business fortunes. 
Beginners: Get free report "Make Mon- 
ey By Mail.” Discloses free ad.ertis- 
ing, profitable products. Mailco, Dept. 
EC-694, Woodland Hills, CA 91364 


BECOME “Mortgage Broker" Lu 
crative! Capital Sources, Box 640099- 
PS-4. Uleta. FL 33164. 


1000 MONTH Plan raisin 
Rabbits lor us Details, 29c. White 
Rabbitry, PS, Hudson. OH 44236 


NAME YOUR OWN INCOME - De- 
tails $1.00. Gearhart's, 3550 Michi- 
, Dept. iaMA4, Hobart, IN 46342. 


RAISE Earthworms for Us. Baker 
Enterprises, Box 173. Sparta, CH 
43350. 

ABANDONED INDUSTRIAL SILVER 
YOURS For Taking. Easy $24,000 
Yearly! Free Information, Silverman, 
2, Box 548, Woodville, TX 75979. 


HOTOSTAMP Agents Wanted! 
Make Big Money from Home Mailor- 
der. Free Samples & Information: 
Postermatic-C8, East Providence, RI 


MAIL Baby Catalogs to New Mothers 
for Big Details 25c. Voltz-PS, 
ETERNA 


SELL Books by Mail. Request free 


information! Belvedere, Box 363TE, 
New York 10011. 
IMPORT-Export opportunit 


without capital or travel 
hip plan for no risk ex- 
., Experience 

Free report, Mellinger. Dept. £269: 
Woodland Hills, CA 91367. 


TAKE catalog Orders We dro 
1001 Besi fng spec ty p 
Lomest below. wholesale peices, 
mediate delivery. Spectacular home 
business opportunity. Free Book, SMC, 
6061 De Soto Ave. Dept. 28-52, 
Woodland Hills, CA 91365. 
$178.00 WEEKLY. 
. Free Brochure. 
n Antonio, TX 


hip 
juet 
ir 


dum TE 
Comp pan 
logs, Ads Mailing Lists, Merchandise 
Drop-shi pred Gif-Guide, 5818 Ven- 
ice, Dept. 625, Los Angeles 90019. 


2036 Montrose, Chicag: 
Big Money 


JEWELRY MAKING 

‘Train at Home, Spare time, 
‘everything included 
Information, Jewelry 


ie, Fi 
4401 


INTERNATIONAL, New Products 

* — exciting 8-page newsletter 
Contains 180 new product sources a 
rt-export offers each issue. De- 


im; 
tails: 


Center, irch, t. PCC3 USIMCO, Box 432-PS, Bell- 
Newport Beach, CA bó. flower, CA 90708. 

ture — Make Big Mon- MAILORDER Dealers Wanted. Earn 
ey Raising Fishworms and Crickets: Outstanding Profits using Tested Pr 
‘arter Farm. Plains, GA 31780. motions! Executive Type Busini 


FREE "1001 ODDS 


Rutward-KH, Georgetown, CT 068: 


$104 
— PUBLICO, Carls! 


MAKE, Sell Bricks! Free Details! 
Xeobries, 5715 N. Mozart, Chicago, IL 


START Your Own Business! Unique 
Course! Easy steps Explained, — Stull 
Company, Box 5470-PS, Cleveland, 
OH 44101. 


YOUR Name Placed with 1000 Job- 
bers, Importers, Mailers, $1 
Mailings for Ye 


NC 27021. 

H MAE $40,000.00 Year by Mail- 
order! Helped "o ke "money! 
Free brost FF, Ypsi- 
lanti, MI CAN 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Tel- 
fer Drive, Morgan Hill, CA 95037. 


PLASTERCRAFT — Profitable 
ome Business. Over 1,000 molds 
available, Details: Lynnette, 6251R 


Mentor Park, Mentor, OH 44000. 


HAVE Own Business. World's Larg- 
est wholesalers. American, forei 
Rock bottom prices Self, or salo: 
Free details. International Buyers, Box 
16386-PS2, Portland. OR 97233. 


START Your Own Correspondence 
School — Career Guidance, Box 2046, 
Covina, CA 91722. 


Learn 7 
E-UPHOLSTERY Ai 


FOR FUN : 

or PROFIT! ARADEA AAAA 
lg as ia bce ok terre | 

for ‘high pay. We show you modern ways. furnish | 

tasted tne incon wa pie ba | 

mated Cece Sr roe Bak aE | 


ect lesson, Pip "i 


Re Upholstery 
yeu BIG MONEY! 
lur castotfs into 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning Seller. 


Exceptional Margin, Samples for Trial. 
Northwest Electric Ave., 681, Mitchell, 
SD 57301. 


HOW TO MAKE $2.000 WEEKLY 
AT home using other 
Guaranteed. Free detail 
Box 25357, Dept. D4, Houston, 
77005. 


ULETTE 


w YOU EROOY PLAYING. YOULL LOVE IT NOW" 


HIGHLY SUCCESSFUL PLAYER REVEALS HER 
SECRET NO PADS. PENCILS OR NONSENSE 


BE YOUR OW BOSS ANO LIVE IN STYLE 
AVALABLE FOR A LIMITED TIME SO WRITE 


FREE Learn dozens of easy ways to 
ake money full or part time. Write 
we S Month subscription. Sales 

unity Magazine, Dept. 
1460 Hancock Center, Chicago 


730, 
60611. 


WATCH REPAIRING. For Cash In- 
come or Hobby. Free Sample Home 
Study Lesson. Chicago School of 
Watchmaking, WRA, Fox River Grove, 
IL 60021 


FREE Book 72042 Unique Proven 


Enterprises." Work home! Haylings, 
Carlsbad, CA 92008. 


TAX Free Rental Income still best 
Fortune Builder. Free information. 
Voss Enterprizes, 2264 Dorrington Dr.. 
Dallas. TX 75228. 


MONEY Masters Manual 


Reveals 


izer (bolts, nails. 
‘and sell. Send $2. 
Don Applen, Box 21064, Denver, CÓ 


PLANS for or 
etc.) Easy to build 


80221 


EARN MONEY. Make Beautiful 
wooden toys from standard size wood 
using simple tools. 50c for detailed 
information. Refuncable! Design Group, 
Box 1052, Dept. 18. New York, NY 


FREE lesson. Make mone; 


writin 


ghort, simple paragraphs. Successful 
Writing, P.O. 971, Seal Beach, 
CA 90740. 


FREE! List of low cost | booklets, 
gives extra income opportunities. B 
fice Dept. PS4, 6417 Ave. T. Brook- 
lyn, NY 11234. 


BEAT THE 
DICE TABLES 


in all Legalized Casinos 
Place only S bets. 
Ali numbers are in your favor including 7 


CORBIN 


$200.00 DAY Possible. Must Know 
Electronics, Preliminaries $2.10. Box 
809, Boynton Beach. FL 33435. 


LAS VEGAS BOUND? Serious About 
Winning? Act Now! Write Professional 


Systems, Box 48798-S, Los Angeles, 
CA 90048. 
INVESTMENT Gems. —Gemcutter 


prices. Information 25c. Taylor, 113B 
Martin, Indian Harbor Beach, FL 


$175.00 WEEKLY Correcting Pu- 
pils” Lessons! Samples, $1.00! Cas- 
te's, 507-SL Fifth, NY 10017. 

SECOND Income? Free 
Mitchell, Box 140398P, Di 
75214. 


$31.75 DAILY At Home. No stuffing 
envelopes or mailorder hoax! Informa- 


letails. 
TX 


tion: Stami envelope:  Sbiacien, 
Postbox 4099, Valley Village, CA 


$200.00 PROFIT. Sheet 14" Piy- 
wood. Details 50c. Novelties, 610 So. 
24th, Elwood, IN 4603 


$SAVE... $2.00 places your name 
w/all advertisers in Business Oppor- 
funities and Monerméking Sections 
this issue. Ammo, PS4, Box 14089, 
Austin, TX 7876 


MY New Business can easily make 
you over $2000 a month. Raphael. 
911 Sheridan Ave, Columbus, OH 


WIN bingo, cards, horses. lotteries! 
Use your "Lucky Numbers." Free in- 
formation! Research-716, Box 669, 
Burbank, CA 91503. 


ELECTRIC TOOL REPAIR 


"WHOLESALE parts catalog-manual 
$3.00 refundable. Parts. Box 208B. 
Scottsbluff, Nebraske 69361. 


IDEAS make money, Booklet rev 
how, to turn, your ideas into. c 
Send just $1.50 to Dreams N' Things. 
Dept, S4, 162 Rim Lane, Hicksville, 

1. 


SILKSCREEN Printing / Offset /Gold 
Stamping—Low Cost, High Income 
Home Business Courses /Qutfits—De- 
talis: Techtrades, 1627-BE Pontius, 
Los Angeles, CA 90025. 


INVENTORS— How To Legally Pro- 
tect & Sell Unpatented Ideas For $25 
Or Less" Only $3.00. Charles, S, 
Prince, Inventlon Consultant, 415-H 
West 57th St. NYC 10019. 


CASH With Your Camera! Earn 
$5000— $15,000 Yearly selling to 
4,000 clients. Sell photos 15 or more 
times, Guaranteed. Details — 13c 
stamp. Pictureprofits. Dept. 299-PS47, 
Holtsville, NY 11742. 


61 MONEYMAKING 
OPPORTUNITIES 


$30,000 A YEAR with "Ten Most 
Profitable Home Businesses of 'T7." 
Free details. ASSI, Box 2676P, Cò- 
lumbus. OH 43216. 


GUARANTEED $171.00 Monthly. 
Homework. Free. Box 17403, SanTX., 


MAKE Big money writing informa- 
tion. Free details. National Post, Box 
2951PSC, Culve ‘A 90230. 


DISCOVER EASY HOME INCOMES! 

LEARN Mailorder and Others. Write 
for Free Details. B & P Agenc: 
E-1. Windsor. CO 80550. 


MAKE BIG MONEY! Spare time — 
selling financial information books. 
Free details. Gillman, 916 13 Ave., 
Moline, IL 61265. 


LEARN The secrets of repairing 
junk batteries "Fabulous Profis" at 
ome. Apex Engineering. 3100 Ramo- 
na, Atascadero, CA 93422. 


Box 


as the use of fireplaces and 
woodstoves sky-rocket. 
Make $500-$1000 a week 
Tid and I'll show you how, 
51 buys booklet with info on 
equipment and training. 


August West Chimney Sweep 
P.C. Box 1728 


Norwalk, Comm, 06850 


BUILD DOG HOUSES. Steady In- 
come. Details 50c. Rosco, Box 189, 
Glenshaw, PA 15116. 


SELL SENSATIONAL LOW-COST 
BUGLAR ALARM. Exceptional Mar- 
gin. Samples for Trial. Northwest Elec- 


tric, Ave. 693, Mitchell, SD 57301. 
62 EMPLOYMENT 
INFORMATION 


HOULD you enter the high paying 
data processing field? tend 25c fur 
aptitude information, Dataskill, 
4202, Virginia Beach, VA 23454. 


“HOW TO GET THE RIGHT JOB" 

POWERFUL Report Tells How, Free 

Details. Quality Vroducts, 321 Maine 
Carteret, NJ 07008. 


LOOKING FOR BETTER JOB? Start 
money-making technical career 
the easy way! Free revealing de! 
Counseling, Box 389-PT4, Tustin, C. 


US pp T 
Skilled, Unskilled. Equal Opportun 

AIL ‘Fields. Directory, "Application. 
Resume Instructions $3.00. National 
Information, Department 411, 422 
Washington’ Building, Wi shington, DC 


OVERSEAS EMPLOYMENT — No 
Available Worldwide! All Occupation 
$12,000—$60,000 + Free Trans} 
tation! Latest Printouts $2.00. Job. 
world, 6311-PS Yucca, Los Angeles, 
CA 90028. 


"WORK Overseas. Australia, Africa, 
South America, Europe, etc. Construc- 
tion, Sales, Engineers, Clerical 
$8,600 to $50,000 +. Expenses paid. 
For employm. information write 
Overseas Employment. Box 1011F, 
Boston, MA 02103. 


OVERSEAS JOBS — NOW HIRING. 
High Pay! All Occupations! Transpo: 
tation! Computerized Reports— $2.0 
Transworld, International  Airpor 
Box 90802, Los Angeles. CA 9000! 


AUSTRALIA — New Zealand Want 
You! 50,000 Jobs! Transportation! In- 
formation booklet $2.00. Austco, Box 
8489F, Long Beach, CA 90808. 
OVERSEAS Employment . . . $10,- 
goo = $50,000 v. Free, Information 
mployment . In Box 
APD. Indianapolis. IN 46229. 


$3 SPECIAL SERVICES 


BIRTHDAY, Anniversary Greetings 
Sent For You, L&R. Greetings, Box 
1043, Frederick, MD 21701. 


INFORMATION Qn Anything, Fors 
uson Specialists, 60-15 
oodaide “Avenue,” Woodside, NY 
11377. 


67 SALESPERSONS, 
DISTRIBUTORS WANTED 


monthly income. Do 
to use or sell a plant food that 
field proven, shows the greatest re- 
sults at lowest cost? Something differ- 
ent in sales and use. Get free facts. 
Campbell's Gro-Green (Est. 1928). 
629 Dewey, Rochelle, IL 61068. 


BIGGEST earnings ever! Famous 
Hertel fully referenced Bible! Proved 
Plan. Startling 3-dimension cover. 
Easy credit plan. No investment. Dem- 
onstrator furnished. Write: Interna- 
tional Book, Dept. P. Box 118, Wichi- 
ta, KS 67201 

BECOME a successful Manufactur- 
ers' Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives, 
the firm's product line and territories 
available. For information write: Man- 
ufacturers’ Agents Newsletter, Dept. 
151A, 23573 Prospect Ave., Farming- 
ton, MI 48024. 


NEED Wholesale Distributors. No 
investment, high profits. Full, part 
time. Catalog, details $5.00 Refund- 
able. Auto Parts Warehouse, 4225€ 
Ozark, Chicago, IL 60634. 


3100,00 EXTRA a week easy! Spare 
Time! Show men's, wome! ible 
Air Cushion Shoes. Dr 

iv toe! Highest commissions. 
for yourself. Outfit. Free, Bronson, 
Dept. TX-47, Minneapolis. MN 55408. 


SIDING KITCHENS ADDITION. 

CLOSERS needed. 10% APR financ- 
ing statewide. Ampie leads. Warm cli- 
mate. Move to Arkansas required. Par 
Type commission. $40.000 annual 
easy—$60,000 for workers. Details: 
H-S Company, Box 5600, Little Rock, 
AR 1221 


ou wi 


werk 


Shoes 


Pru 16737 | 219 


68 REMAILING 


SERVICES 


MAIL Received - Forwarded from 
Newport Beach. Hunington Beach. 
Balboa. Solovay, 933 Evergreen, Costa 
Mesa, CA 92627. 

LETTERS remailed from LAS VEGAS, 
$1. Postpaid. Magic, (A-1), Box 
42545, Las Vegas, NV 89104. 

REMAIL Stamped Letters. 25c eaci 
Gautreaux, P.O. Box 163, South La- 

na, CA 92671. 


69 CONTESTS 


INSTANT MEMORY | 


INSTITUTE of ADVANCED THINKING | 
845PS Via de la Pare Pacific P: CA 90272 


OPERATE Collection Agency. " 
tle Gold Mine!” Franklin Credit, Roa- 
noke, VA 24004. 


77 LOANS BY MAIL 
FREE Details on how to borrow 
$300-$3000 entirely by mail. Write 
Postal Finance. Dept. 11-04, 6018 
Maple, Omaha, NE 68104. 
78 WINEMAKING 
WINEMAKERS — BEERMAKERS 


— Free Catalog. Fast Service. Large 
Selection, Kraus, Box 7850-N, Inde- 
pendence, MO 64053. 


BEERMAKERS Guide, complete 
$3.00, 10 Beer recipes $2.00, Moon- 
shiners guide $3.00. T. Hall, Box 664, 
Chico, CA 95927. 


WIN Millions of Dollars the Easy 
Way, Through The Michigan Lottery 
System. Send $1.00 For Complete 
Information To A&P, RT2, Box 71, 
lronwood, MI 49938. 


70 AUTHOR'S SERVICE 


PUBLISH Your book! Join our 
cessful authors. All subjects invited. 
Send for free appraisal and detailed 
booklet. Cariton Press (Dept. PSP). 
B4 Fifth Avenue, New York 10011. 


71 ARTS & CRAFTS 


GLASS BLOWING Kits — Make 
Glass Miniatures for Fun and Money. 
Free Details — Willis Glass, Box 3460- 
F. Anaheim, CA 92803. 


COIN Jewelry. Cut 
300% Proft. Anyone can. ie. 
Thompson, 2121 Center Way So. 
B'ham, AL 35205. 


MAKE TIFFANY-TVPE LAMPS 


Enjoy fol stained 
ui potented system. "Some nit 
JID on molded FORM. occu 


‘tin ond cooig of ui and Bopp 


H.L. WORDEN-GRANGER, WA 
n 


EDUCATION & 
INSTRUCTION 


GUIDE to FISHERY, FORESTRY, 
WILDLIFE and OUTDOOR CAREERS: 
Practical, Complete Booklet. Trai 
requirements, addresses of 
resource agencies, job contacts. 

1.95 + | 35c PH. REMINGTON 

IOUSE. BOX 250, Hayes, VA 23072. 


72 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your 
right to the title "Reverend." Write: 
Church of Gospel Ministery. 486-PS 
Skyhill Court, Chula Vista, CA 92010. 


WATCH REPAIRING. Complete 
Home. Training. Diploma Awarded. 
Free Sample Lesson. Chicago School 


of Watchmaking WQ, Fox River 
Grove. IL 60021. 
HIGH School at Home in Spare 


Time. If you left school without fn- 
ishing. write Today for Free Brochure 
about our Home Study Method, Di- 
loma, and Accreditation. American 

hool, Dept. BAO447, Drexel at 58th, 
Chicago 60637. 


COLLEGE DEGREES BY MAIL. Get 
Bachelors, Masters, Ph.D.s. the easy 
way, at low cost, without attending 
any ‘classes at alli Free revealing de- 
tails. Counseling, Box 389-PS4, Tus- 
tin. CA 92680. 


WINEMAKERS, Beermakers — 98 
teas & coffees. Catalog & recipes 35c. 
Wine Hobby USA, 43 N. 9th, Allen- 
town, PA 18101 


WINEMAKERS: Free Illustrated cat- 
alog of yeasts, equipment. Semplex, 
Box 12276H, Minneapolis, MN 55412: 


WINEMAKERS — Beermakers. Free 


Catalog. Equipment Supplies. Conti- 
mental, Box 68016-PS, Indianapolis, 
IN 46268. 


WINEMAKERS BEERMAKERS EX- 
TRAORDINARY INFORMATIVE CAT- 
ALOG FREE. 350 Equipment. Ingredi- 
ents items. Danenberger's, Box 276- 
New Berlin, IL 62670. 


FREE ENCYLOPEDIA WINE BEER 

MAKING Supplies, Equipment, In- 
gredients. Vynox Industries. P.O. Box 
A7498, Rochester, NY 14615. 


79 BUY IT WHOLESALE 


DEGREES. Thesis Method Bro- 
chure, $1. North, Box 3388, Tulsa, OK 
74101. 

COLLEGE DEGREES AT HOME. 
Choice of Subjects. Easy Tuition, Free 
Information. Elysion College, B.C. Box 
909. San Ysidro, CA 92173. 


PLAY ORGAN! Learn with inexpen- 
sive "professional" method. Write: 
Tino's Studio-PS. 4001 East Fanfol, 
Phoenix, AZ 85028. 


LEARN, Auctioneering. „Free Cata- 
log, Reisch World Wide College of Auc- 
tioheering, me, Mason City 3, IA 


AUCTIONEERING, Mendenhall School 
of „Auctioneering, High Point, NC 
27263. Free Information, Largest in 
Eastern USA. 


USED Courses! Books! Li 
Smith's, 124 Marlborough, 
MA 01570. 


15c. 
Salem, 


FREE Litetlme Ordination. Become 
Chaplain, Missionary Evangelist. Bish- 
9p,,Box T44-PS, McKeesport, PA 


UPHOLSTERY Decorating. Free 
Booklet: Learn at Home. Upholste 
Decorating School, Dept. 5311-047, 
Little Falls, NJ 07424. 


FCC LICENSE. ist & 2nd Class. 
Electronics Career courses by mail. 
GT. Bill, FREE School Catalog and 
Information. School rep will try to 
call. Write’ CIE—Cleveland Institute 
of Electronics, Dept. WPS-21, 1776 
East 17th St., Cleveland, OH 44114. 


GREAT Directories—De; 
ing Correspondence, Schoo 
Schools, Secret Societ 

ions. 


‘Aureac, 


LEARN Sewing Machine Repairing. 


Men, Women, Lucrative Profits. Pro- 
fession with Bright Future, Gresslin 
Correspondence School, Hox 927, 


Spencer, IA 51301. 


EARN Extension Degrees in Homo- 
eopathy, Radionics, Botanic Medicine, 
Naturopathy, Philosophy, Psychology, 
etc, School Founded 1961. Prospectus 

1.00. Alrmailed. Secretary PA/PS, 

rantridge, Forest School, Highfield. 
Danehill, Sussex, England RH17 TEX 


LEARN Dowsing, Radionics, Radi- 
esthesia and E.S.P. Subjects. Free Il- 
lustrated Catalog Courses And Equip- 
ment. (Airmailed $2.00.) Established 
30 Years. Bruce Copen. Highfield, 
Danehill, Sussex, England RH17 TEX. 


BIORHYTHMS - Predict your best 
days for sports, business, creative 
work, Put the fascinating science of 
bodily cycles to work for you. For 
complete instructions and Life Maxi- 
mization Strategy send $2.00 to 
Biorhythmies - Dept. A. P.O. Box 
1764, Burlington, NC 27215. 


COLLEGE Degrees. (External Rec- 
ognized), free info: Cal. Pac. Univ., 
6253 Hollywood Blvd. Hollywood, 
CA 90028. 213/462-6651. 


WHAT'S better than Speed Reading? 
Speed Learning! Self-Study | course 
ith cassettes teaches speed, compre- 
hension, retention. Three, college 
credits ^ available, Free brochure. 


Write: LEARN Incorporated, Dept. N, 
Mt. Laurel, NJ 08054. 


ELECTRONICS DEGREE by corre- 
spondence. Free Brochure. Grantham, 
2006 Stoner. Los Angeles, CA 90025. 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc 
(Stick), MIG, TIG. Gas, Pipe all pro- 
cesses. A non-profit school. Accredited 
member NATTS. Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL 
OF WELDING TECHNOLOGY. Box 77, 
Troy, OH 45373, 


ae papisac cemgkPE 


BURGLAR/FIRE ALARM EXPERTS 
NEEDED ‘for Cars, Homes, Industry. 
Learn high profit systems Installation 
at home spare time. Simple, Quick, 
Complet ve information by mail. 
No en. Security Systems Man 
ment School (home study), Dept. 
7311-047, Little Falls, NJ 07424. 


73  CARTOONING, 
SIGN PAINTING 


52 CARTOON Lesson Course, Car- 
toon Tips, Both $5.00. Tooners, Box 
30361. Lincoln, NE 68503. 


CARTOON for money ! | ! Free 
Book: Success, Box 885B, Dearborn, 
MI 48121, 


NOW BUY WHOLESALE! 
LIST of Wholesalers — $10.00. CG, 
9905-D Concord Dr. Tampa, FL 


FREE "WHOLESALE CATALOGUE. 
Snowmobile, motorcycle, small en 
parts, fiberglass supplies. Mfg. Sup- 
ply, Box 151-P, Dorchester, WI $442, 


400,000 BARGAINS Below Whole- 
sale! Many Free! Liquidations . . . 
Closeouts! . . . Job Lots . . . Single 
Samples. Free Details. Worldwide Bar- 
fainhunters, Box 736-B, Holland, MI 


REPLACEMENT PARTS to fit most 
gurrent makes, modele chain saws, 


iwnmowers, First 
quality. Substai Tee cat- 
alog. Store: tax 


number for 
Repair Parts, Box 43073-K82, Mid- 
dietown, KY 40243. 


80 ADVERTISING 
AGENCIES & SERVICES 
ADVERTISING — Ratebook 

mailorder Business, salesmen, ete” Chic 
igo Advertising Agency, 28-EPS 

Jackson, Chicago 60604. 

81 BUSINESS SERVICES, 

MAILING LISTS 


$1.00 PUTS your name in hands 
of 1,000 firms eager to send vou 
Offers, samples, opportunities. Jubilee 
International, Box 316, Carnegie, PA 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


LEARN Cartooning at home, Write: 
Cartooning, Box 7069G, Colorado 
Springs, CÓ 80933. 


FREE Brochure On Custom Made 
Rubber Stamps, Watson's, Phillips, NE 


MODERN Cartooning taught by 
mail. Write for free brochure, Car- 
ioonerama, Box 263-Y, Branford, CT 


SIGN Painting — Easy Learning 
Method. Free Catalogue. Kaufmann 
Supply, Centertown, MO 65023. 


HOW To Make Money in Commer- 
cial Art. Information Free. Box 1204R, 
Youngstown, OH 44501. 


75 ART 


ORIGINAL Oil Paintings. By Pro- 
fessionals. Save On Flat Canvases — 
Frame Yourself — 8x10 Landscape 
Painting And Price List $12.00. 
Southern, 3120 Preston, Louisville, 
KY 40213. 


76 DETECTIVES 


EXCITING Profession. Easy Home- 
study Course; Diploma, Universal De- 
tectives, Box 8180-E, Universal City, 
CA 91608. 


FINGERPRINTING 
entific career. Home study course 
teaches everything. Certificate on com- 
pletion. Many openings: prepare now. 
Professional Investigators, Dept. FP, 
Box 41345, Los Angeles, CA 90041 


DETECTIVE Profession, easy home- 

free tie-tack or lapel pin. cer- 
tificate, future. Professional Investi- 
gators, Box 41345, Dept. CB. Los An- 
geles, CA 90041. 


WOOD DESK STAMPS. POCKET 
STAMPS, New Low Prices. Free Bro- 
chure. Wingerter, Box 676, Elmhurst, 
NY 1137: 


84 PRINTING, 
MULTIGRAPHING, ETC. 


1000 GUMMED Add Lal 
$1.00, Canada $1.35. Walt's, 
960, South Bend, IN 46624 

"WHOLESALE. Office Supplies, 
Equipment, Printing. Agents Wanted. 
Atlantic, Box 1678-PS4, Florence, 
SC 29503. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER Stamp Supplies: Starting 
Outfits, Catalog $1.00. Deductible. 
Martin's, 1432 Major, Jefferson Cit; 
MO 6510. 


Free catalog. Fast service. 
Supply, Brownsville Rd., Mt. Vernon, 
IL 62864. 


Heated. 
10"x18 


ceived. Send $2.00 for Catalog and 
Brochure, Custom Manufacturers, Box 
211-PS, Springfield MO 65801. 


DETECTIVE Training Course, Amer- 
ican Detective Institute, Box 418-B, 
Fairfield, AL 35064. 


BARGAINS; 1250 Offset Presses. 
Mimeographs, Office Machines, Dixie- 
graph, King, NC 27021. 


PRINT YOUR OWN — Printing 
Presses, Type, Supplies Direct From 
Factory, Send 25c for Catalog and 
Samples to: Kelsey Company, DS, 
Meriden, CT 06450. 


SAME Day Shipment. Rubber 
Stamp Supplies. Wholesale List $1.00 
deductible. Star Stamp. 732 South 


Federal Chicago, IL 60605. 


SAVE ON PRINTING 

INEXPENSIVE hand printers use 
electronic, thermal, silk screen, mim- 
cograph Stencils. Factory made or build 
yourself. Booklet $2.00, card free. In- 
ventec, incorporated, Box 128-PS, En- 
dicott, NY 13760. 


87 TOBACCO, PIPES, 
CIGARS 


HAND Blended Pipe Tobaccos. Bro. 
chure: 6316 Winthrop PS, Indi 
olis, IN 46220. 


88 OLD GOLD, JEWELRY 
WANTED 


WANTED — Gold, silver, platinum 
(any form). Highest Prices. Infor- 
mation free. Wilmot's, 345-R South 
Glassell, Orange, CA 92666. 


HIGHEST cash for gold, teeth, rings, 
watches, diamonds, platinum, ‘silver, 
Any condition, Valuable information 
Free. Hamilton Industries, Box 3133- 
S, Hamilton, OH 4501. 


HIGHEST CASH for Gold. Jewelry, 
Gold Teeth, Rings, Diamonds, Watch- 
es, Silver, Platinum. Mail Articles To- 
day. Free gift with Information, Chi- 
cago Gold & Precious Metals, 0E 
Monroe, Dept. 857. Chicago 60603. 


HIGHEST CASH IMMEDIATELY 
FOR Old Gold, Silver, Platinum, Jew. 
elry, Gold Teeth, Waiches, Diamond; 
Spectacles, Free Information. Rose In- 
dustries, 29-Y East Madison, Chicago, 
IL 60602. Established 1934; 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH. Clock, Jewelry Tools and 
Parts, Catalog $1.00. Kilb Company. 
Dept, S. Drawer 8-A, Milwaukee, Wi 


1977 CLOCK PARTS CATALOG - 
1000's HARD to Find Items for 
Antique, Modern Clocks, Tools, Books. 
Catalog’ $3.00. Clock Rej Ce 
Dept; 2, PO. Box 65, 
NY 11514 


WATCH and Clock Repairing Books, 


Tools, Materials. Free Catalogs. North 
American, Box 77-BD, Fox River 
Grove, 160021. 

90 GIFTS 


. Over 200 Un 
William Epps, 
Lakeland, FL 


Special rel . Concord House, 
Box 46P, New York, NY 10008. 


91 OF INTEREST TO ALL 


EVERYONE Should Have A Will. 
Simple, Binding Will Form Only $2.00. 
JLS. 2656 Ward, Warren, MI 48092 


DON'T Die Without Will! Blank will 
Form Protects Your Family. Only 
$2.00 Guaranteed! Order today!! Send 
To, Best Bargain Products, ATB, 921 
Fulton St cisco, CA 94117. 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


SHIP Model Kit 
books, tools, engines, motor 
illustrated catalog $1,00 — “re 
able with first order." James Bliss & 
Company, Dept, PS, Route 128, Ded- 
ham, MA 02026. 


SKYLARK — The Successful Pi 
ented Parachuting Rocket. Hand launch 
this 51⁄2 inch rocket repeatedly high 


into the air. Watch its unique magnet- 
ic memory system power eject para- 
chute at maximum height of fight 
and slowly, realistically descend. No 
chemicals, no explosives. $3.50 each, 
Ppd. The Belz Company, P.O. Box 
1092, Brownwood, TX 76801. 


94 FOR INVENTORS 


GRANTS AVAILABLE, Full details 
on how and where to obtain money to 
develop your ideas. $3.00. Engineering 
Aides, Box 8622. White Bear Lake, MN 


mont, OH 43420. 


PROTECT YOUR IDEA - AVOID 
PIRACY. Low Cost. Free information: 
INTERNATIONAL REGISTER of IDEAS, 
S63 Fifth Avenue, Now York, NY 


SHOULD You PATENT YOUR IN- 
VENTION? For FREE U.S. Government 
prepared information on seeking quali- 
fled advice on invention protection 
and development, and the names of 
REGISTERED patent attorneys and 
agents in your locality. write: Com- 
missioner of Patents and Trademarks. 
Box 8B, Washington, D.C. 20231. Paid 
for by American Patent Law Asiocia- 
jon. 


OVER TWO HUNDRED Patent Office 
terms clearly defined and explained. 
Send $2.00 to B. Brooks, Box 2134, 
Livermore, CA 94550. 


94A . FOR 
MANUFACTURERS 


MANUFACTURERS; Looking for new 
roducts ideas? We are a prime source. 
inventions available in almost all cat- 

egories. Kessler Sales Corp, Dept. 
P.S., Fremont, OH 43420. 


95 INVENTIONS WANTED 


INVENTORS: If you ha 
tion for sale or license, wi 
booklet explaining how wi 
you. Kessler Sales Corp., 
Fremont, OH. 43420. 


‘an inven- 
e for free 
can help 
C-74-IW, 


INVENTORS & IDEA PEOPLE 


TIRED OF SCHEMES, DEALS, PROPOSITIONS AND 
RIDICULOUS FEES? YOU CAN STOP WASTING 
TIME ANO MONEY! YOUR INVENTION/IDEA CAN BE 
QUICKLY SOLD OR LICENSED WITH EXCELLENT 
CASWIROYALTI FOLLOWING THE PROVEN 
METHOD. THE SECRET i$ 


PRODUCT FINANCING! 


WE WILL FINANCE ALL TOOLING & MFG. COSTS FOR 
NEW PRODUCT IDEAS AND INVENTIONS WITH GOOD. 
COMMERCIAL POTENTIALS! THE BEST OPPORTUNITY 
YOU'LL EVER HAVE FOR REAL SUCCESS! WE ARE 
NOT INVENTION BROKERS! FOR COMPLETE AND. 
SURPRISING INFORMATION, WRITE AT ONCE TO. 


S. J. Thomas & Associates 
Box 16425-PS, Portland, OR 97233 


100 WANTED TO BUY 


UICKSILVER, 
gold! Ores analyzed. 
lorwood. MA 02062. 


latinum, silver, 
lercury Terminal, 


101  EMBLEMS & 
BRASSARDS 
EMBLEMS, Custom Embroidered, 


Your Design. Emblems, Dept. 1, Little- 
ton, NH 03561. 


dling. 


102 METAL DETECTORS 
TREASURE FINDERS, 


BURIED TREASURE 


with Ultra Sensitive DIRECTIONAL Locator 
SEND FOR 

FREE INFORMATIVE BROCHURE 

RESEARCH PRODUCTS 

sox EIM TAMPA, FLORIDA 33611 


FIND Lost Treasure! Coins, Gold, All 


Metals. Many Models from $59.95. 
Free Catalog, Compass Metal Detec- 
tors, Dept. "PR7. Box 366. Forest 
Grove, OR 97116. 


RECOVER LOST COINS, JEWELRY, 


Gold. Silver, Relics. D-Tex detectors 
reject trash, but find deeply buried 
treasures of'all sizes. Free Literature. 
D-TEX ELECTRONICS, Box 451-Y. 
Garland, TX 75040. 


TREASURE may lie beneath your 


feet! Discover gold, silver, coins, rings, 
artifacts and more with world-fam- 
‘ous, deeper-detecting White's metal 
detecters. From $59.95. Dealers world- 
wide. Free literature! White's Elec- 
tronics, Dept. PBT-C. 1011 Pleasant 
Valley Rd., Sweet Home, OR 97386. 


TREASURE Finder Locates Buried 
Gold, Silver, Coins, Treasures. 6 Pow- 
erful Models, Instant Financing avail- 


able. Write ‘or call for free catalog. 
Phone (713)-682-2728 day or night. 
Relco, Dept, AA22, Box 10839, Hous- 
ton, TX 77018 


105 MISCELLANEOUS 


FREE BOOK. Prophet Elijah Com- 
ing Before Christ. Megiddo Mission, 
Dept. 58, 481 Thurston Road, Roch- 
ester, NY 14819. 


AUTOMATIC PHONE CONVERSA- 
TION RECORDING DEVICE. Starts and 
stops cassette tape recorders auto- 
matically. Records all incoming and 
Outgoing calls. Device connects any- 
where along phonelines, (Recorder not 
included). $35. Arke Research, P.O. 
Box 8152, Van Nuys, CA 91409. 


UASH - Game plan for pre-law 
students. $2. Box 7, Midland City, AL 


NEW Luxury Car Without Cost! Free 
Details. Codex-E, Box 6073, Toledo, 
OH 43614. 


BOOKS on Antiques and their 
Prices. Free Circular! Period Books, 
Uniontown, PA 15401. 


“RULE Others with Thoughts.” (Te- 
lepathy) Write: Clarion, Box 2109-A6, 
Chicago 60690. 


PHOTO IDENTIFICATION CARDS., 
Guaranteed!! SAMPLES 25c. Bascco, 
Box 3461-PS7, Providence, RI 02909. 


BLACKJACK System, Simple, Effec- 
tive, Computer Tested,’ $5.00. T. Hall, 


ORNAMENTAL Iron designs. Book 
of 1600 beautiful practical designs 
for railings, columns, etc. Free litera- 
ture. Cunningham, 3881 South 3200 
West-P. O. Box 20005S, Salt Lake 
City, UT 84120. 


IF YOU'RE 55 TO 80 YEARS OLD. 


SOCIAL Security Burial Benefits are 
mot enough! Average funeral costs 
$1600. Social Security provides $255. 
Supplement with up to $3000 life in- 
Surance to age 80! No physical ex- 
mination, Details free. Write Guar- 


tee. Dept. 1326, Hammond, IN 
46320. 

IDENTIFICATION — CARDS Send 
selt- 


ddressed stamped envelope for 
free samples. NIPCOS, 727 N. Main, 
Las Vegas. NV 89101. 


106 PERSONAL 


INVESTIGATOR: 
ic Aids, Write: 
Miami, FL 3316! 


BLACKJACK 


Latest Electron- 
Clifton, Box 220-F, 


Earn $50 hourly 
Win every day. Guaranteed. Free De- 
tails. Scirater, Box 234 PSi7, Willis- 
ton Park, NY 11596. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS, Jefferson City, MO 65101. 

WARTS, Vergo® Cream is pain- 
less, safe, easy, Buy Vergo® at better 
pharmacies. 

MIND Inner Vision Brings Riches! 
Instructions $1.00: Universal Ideas, 
Box 131-R, Plainfield, IL 60544. 


Box 664, Chico, CA 95927 
m 


LL LL TT. 
A YEARS INCOME IN 6 WEEKS g 


‘ony couino, Ploy 
Shom fo memori 


scind 100%, No obligaron. cat a M 
d ty it, You'l be amazed 555558581 
I DETAILS VIA AIRMAIL 
RAY, Box 281, Bristol, CT 06010 
== m n ee a a a 


107 HEARING AIDS 


Q HEARING AID 
V y2 PRICE CATALOG FREE! 


$UPER $AVINGS! Newest. Finest. 

All types. Buy DIRECT & save up 

to HALF! No salesmen. Sold by 

AIR MAIL on HOME TRIAL. FREE 

Catalog. Write: MONEYSAVERS, 

Dept. PS-4D, 9530 Langdon Ave., 

Sepulveda, Cal. 91343 

Eliminate dealer 
markups. Batteries whole- 
sale, Terms Arranged, Lloyds-PSC, 
Rockford, IL 61104. 

FREE HEARING AID CATALOG — 
$ave 14 — by mall! Write "MONEY- 
SAVER," 9530PS-4 Langdon, 
ulveda, CA 91343. 


Sep- 


RECORD Telephone Conversations’ 
Privately — Automatically, Leave Re- 
corder Unattended. Roberts, Box 49- 
PS-4, Parkridge, IL 60068. 


AMERICEAR. Tremendous Price 
Breakthrough. Hearing YOU Can Af- 
ord, Free Trial 1411 Santa Rosa 
Avenue, Santa Barbara, CA 93109. 


CONTACT Lenses Priced Low As 
$30.00 Pair. Send $1.00 Refundable 
For Brochure. Popular Contacts, 4438 
No. Garden, Fresno, CA 93726. 


CASINO GAMBLERS! Win lifetime 
income! Dice, Blackjack, Roulette. 
Guaranteed! Free details, Venture, Box 
31175-PS, Phoenix, AZ 85046. 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, Ph.D.s. . Free 
revealing details. “Counseling, Box 
389-SP4, Tustin, CA 92680. 


$1,000,000's IN prizes. Canadian 
Tax Free lotteries. Information $1: 
Value, Box 11364 PS, Ottawa, Ontario, 
K2H TV1. 


or money order. Add 25¢ each for postage and han- 


ACCUMULATE wealth, avoid debt, 
money-back guarantee. Send $5. En- 
ferpriser, Box 163. Beaverton, OR 
91005. 


HEARING AIDS 


ALL TYPES BY MAIL 
FREE HOME TRIALS 
HUGE SAVINGS. TRY 
BEFORE YOU BUYI 


WRITE TODAY 
RHODES -Brookport, III. 62910) 


Popular / HOMEOWNERS HOW TO HANDBOOK 

Science / Dept.PS4D,380 Madison Ave., N.Y.,N.Y. 10017 Name 

Please send me HOMEOWNERS HOW TO HANDBOOK Address. 

(Spring) 1977. | enclose $1.50 (In Canada $1.75) check City. State. 


Zip___ 


Your issue will arrive in four to six weeks 


EUER PINE FOR FARAWAY PLACES?. 


You might learn to be happy right where you are if you latched on to 
HOW TO. That's the exciting new publication from Popular Science 


that provides step-by-step instruction in how to add beautiful im- 
provements to your own home. . . like building an outdoor deck on 


the house, or constructing a butcher-block table for your kitchen, or 
installing a sprinkler system for your lawn. Why, with HOW TO's help, 


so good, you'll forget you ever 
thought of leaving! 


you'll have the place looking 


SP 


Y 
xa 


So don't give up on what you've got yet. The next 
time the urge to pine comes over you, take one 
HOW TO... fast, and start discovering how good 
things can be in your own back yard. Pick up a copy at 
your newsstand today . . . or send in the coupon below. 
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401 Smart Window Planning 

24-page, full-color brochure describes different types of wood 
windows and gliding doors, including Perma-Shield. Helpful in- 
formation for the home planner or remodeler. From Andersen 
Corporation. Free 


402 CB-Radio-Theft Problem Solved With CB-Safe 
Catalog sheet comes complete with details about new CB-Safe, 
which is installed in car, pickup, or van—ensuring CB-radio 
owners against theft. From B & R Security, Inc. 25e 


403 Safety in Tow 

Safety brochure includes state towing laws and travel aids, as 
well as description of the weight-distributing trailer hitch. From 
Eaz-Lift. Free 


404 1977 Consumer Catalog 

Edelbrock Corporation's 56-page brochure contains information 
‘on intake-manifold design and development, manifolds for street, 
competition, and recreational-vehicle use, and a complete line 
of marine-engine products. New features include a manifold-ap- 
plication chart and engine-rpm bar charts. $1.50 


405 Bolens Power Equipment 

Four-color literature provides complete details on Bolens mulch- 
ing mowers, garden tractors, tillers, riders, and attachments. 
From FMC, Outdoor Power Equipment Div. Free 


406 Good Sam RV Owner's Club 

Literature describes the many benefits of membership in the 
= |. Club—the iargest recreational-vehicle club in the 
world. Free 


407 Fun-Filled Catalog 

1977 edition of world-famous catalog of 1600 hard-to-get novel- 
ties, jokes, tricks, hobbies, sports, science, electronics, emblems, 
posters, bargains, and many more. From Johnson Smith Co. 10g 


408 Manx SR-2 Sportscar Brochure 

Four-color brochure plus general information and color-chip card 
describes the Manx SR-2 factory-assembled sportscar coach for 
a VW chassis. Exciting design, economy, and ease of final as- 
sembly. From Karma Coachworks, Ltd. 


409 Sewerless Oxidizing Toilets 

Brochure describes and illustrates the Destroilet line of water- 
less, sewerless oxidizing toilets. Has complete details, dimen- 
sional drawings, and ordering information for 15 models. From 
La Mere Industries. Free 


410 Laundry Wall Chart 
Maytag's easy-to-read laundry wall chart contains instructions for 
handling most commonly encountered stains. Free 


411 Electronic-Ignition Fact Sheet 

Fact sheet explains performance and dollar-saving benefits of 
electronic ignition. Report describes advantages of a point-ac- 
tivated system over a breakerless system in add-on installations. 
From Metrig Engineering. 10g 


product 
Se [=\sle=) Information 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


412 Tips on Wood Finishing g 
Comprehensive 16-page booklet has numerous tips that save 
time and trouble for do-it-yourselfers. Information ranges from 
wood selection to preparing antiques for finishing. From Min- 
wax Company, Inc. Free 


413 Fiatware and Holloware Brochures 
Brochures illustrate full lines of beautiful flatware and holloware 
from Oneida Silversmiths. Free 


414 Shasta Travel Trailers - 
Full-color brochure includes equipment data, specifications, decor 
selections, and floor-plan drawings of the 14 lengths offered. Free 


415 1977 Mercury Outboard Catalog 
24-page, full-color catalog describes Mercury's outboard power 
line from the four hp to the 175-hp Black Max. From Ruppman 
Marketing Services. Free 


416 Twenty-Project Booklet . . 
Step-by-step instructions on how to build planters, decorative- 
screen block walls, flower-bed edging, patio floors, seating, 
walls, and much more. From Sakrete. 25g 


417 How to Have a Better Lawn and Garden 

Two-year subscription to Lawn Care, Scott & Sons' mini- 
magazine. Contains seasonal checklists, how-to articles, and the 
latest news on lawn and garden care. Free 


418 South Carolina Trip Kit 

A valuable packet with folders on beaches, camping, golf/tennis, 
attractions, and events, plus highway maps. From S.C. Division of 
Tourism. Free 


419 Discover Power Painter ; 
Brochure describes the advantages and techniques of using air- 
less paint-spray guns for both indoor and outdoor painting on 
big and small jobs. From Spray Tech Corp. Free 


420 Repairing Walls, Floors, Roofs, Drives 
Fully illustrated brochure explains what compounds to use to 
economically make repairs better than new. From Stay-Tite 
Products Co. Free 


421 Roto Stripper Powers Paint Off 

Brochure describes patented new lifetime tool that “whips” off 
paint, rust, and scale from wood and metal surfaces. Attaches 
to 14" electric drill. From The John Sturges House, Inc. Free 


422 Swift Weather Instruments 
An explanation of the functions of barometers, thermometers, 
and hygrometers—and how to read, set, and adjust them. Free 


423 TEAC White Paper on Tape Technology 

Brochure contains a complete reference guide on the workings of 
tape recorders—and a clear explanation of how they work, and 
their limitations. Several colleges and universities use the bro- 
chure as a text. 75g. 


424 Homeowners How To Handbook 

Current issue of Popular Science's new and valuable source of 
expert advice to homeowners on how to repair, remodel, and 
maintain their homes and keep their lawns and gardens at- 
tractive. $1.50. 
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| POPULAR SCIENCE THIS COUPON EXPIRES JUNE 30, 1977 1 
I P.O. Box 2748, Clinton, lowa 52732 L 
I Please send the items check i i H 
ed below. | am enclosing 25¢ handling charges 
LI (any number of items) plus amount required for priced items. 1AM ENCLOSING I 
l o n -" o pa o 409 Das pau pn $—______for priced items I 
[m] 410 oa [418 422 : 
- C]403 407 00) garap 415 oss 1423 (750) AAT PANE : 
" C 404 ($1.50) []408 ($2) 0412 1416 (25¢) [3420 [1 424 ($1.50) $—_______TOTAL REMITTANCE 1 
i Name (please print) I 
l Address - 
g City State > Zip. I 
Please send cash, check, or money order made out to Popular Science. 
I [| 
| No stamps. Allow approximately 4-6 weeks delivery. POPULAR SCIENCE April 1977 I 
Re ee eee es el 
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© B&WT Co. 


Treat yourself 
to light menthol Belair. 


LE 


=. every pack*of Belair... sw -- 
= ™ "Tossee over 1000 gifts, ^ 7 


*x write for your free Gift Catalog: 


Box:12B, LouisvillesKy. 40201 ^ — - 
> ce o Warning: The Surgeon General Has Determined 
. That Cigarette Smoking Is Dangerous to Your Health. 


— 


